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Deserlptl n 

BACKGROUND OF THE INVENTION 
s 1 . Field of the Invention 

to 2. Description of the Prior Art 

Boreas cancer, which has been known as a refractory solid cancer, tends to have caused metastasis or cancer- 
ous pentonitis by the time it is discovered and, therefore, can hardly be treated by surgery. If the cancer is resectable, 
’ ?, ,s 0ften Such malignant or poslperative cancer patients receive mono-drug therapies of 5-f luorour- 

aca (5-FU) atone or multiple-drugs therapies in combination with some chemotherapeutic agents such as 5-FU and 
mtomyan in case of non-hormone dependent cancer (e.g. prostate cancer, brest cancer, etc.) which has been known 
as a refractory solid cancer and its recurrent or metastatic cancer, mono-drug or multiple-drugs therapies using various 
chemotherapeutic agents such as adriamycin. cisplatin. mitomycin. 5-FU. etc have been practiced. For treatment of 
lung cancer, multiple-drug therapies using cisplatin. caitoplatin. etoposde. mitomycin, cyclophosphamide, etc. are 
being relied on. However, therapies using these drugs have not been rewarded with satisfactory results. 

Diarylketone derivatives have been developed as clinical drugs as antiphlogistic, analgesic, antipyretic (ketoprofen 
S^! 0 ,*** antrtiyperlipemic agents (fenofibrate). Diarylketone denvatives are described as miticidBl and 
111 JP06 ’ 762 ‘ B > JP60-54370-A, JP61-112057-A. JP61-1 12058-A, EP-183212. EP-210647 EP- 
dar fh ’ "' P64 ' 34971 -^' 30234S ' JP03 220177-A. and described as antiallergic agents in JP61 -26001 8-A. Pyrimidine 
d f'® b ® s l are descrfced as 'fsecticidal and miticidal agents in JP01-19067D-A. JP01 -261371 -A, and is described as 
aherbi a dal agent in JP06-73022-A. Pyrimidinone derivatives are disclosed as pesticides in US 4,90a379. Azole deriv- 
f^< a J 6 , d ^ 0Md ae . am *P ro,ozoal a 9 0nts m US-3833603. US-4472421, and described as a fungicide in GB- 
1504016. Imidazole derivatives are described as angiotensin II inhibitors in EP-253310. EP-51S548 as antifunoal 
»«*“ in US-4ZB7S7. US-OTM2,. UW1057K. as TtaecHM «„**,, 6P-II3 bS mi*!££Z!SR 

matory agents in EP-324377. TViazole derivatives are disclosed as fungicidal agents to US-41 51287, EP-10691 and as 
^ derivatives are described as insecticides in EP^07348. as polymerization 

4n<M«i7 p i^ 5 ^^ B ‘ J S am,wira ^ a 9 0nts 01 EP-72529. and as hypoglycemic agents in US-4036844, US- 
53607. yrazotopyrim*dine derivatives are described as arrtihyperlipemic agents in JP63-246377-A. Tetrazole deriv- 
ative ^ribed as antihypertensive, antiedema and antihypemricemic agents in US-410712. Pyrazole derivatives 
h a l ^ Cttia - a96nt8 in G£M463473 and 88 «ungWJe» in EP-433899. Oxadiazote derivatives are 
***** ' n JP62 ' 1 64€73 ' A - T7,iad i a2 °l e derivatives are discribed as antimycotic agents in JP61 - 
802927-A. Mootna denvatives are described as antihyperlipemic agents in GB-2041937 Piperazine derivatives are 
described as antiinflammatory agents In EP-5091 . Phenoxyacefic acid derivatives are described as antihypertensive 

US-4058559. US-4166819. Uracil derivatives are ^JISIXSISSm 
i^rrjT^p A ' Als0 knOWn are compounds described in GB-1519495. EP-242989, EP-2S8391 . JP53- 

; ^ w . JP06 - 135977 - A - Compounds having antitumoral activity are deserted in WO 

® !® . (lnd0 8 derivatives), EP -304221 (tnazole derivatives), US-5045543 (triazole derivatives). EP-337928 EP- 
337928. (imidazole denvatives), EP-180897 (Wluorouracil derivatives). 

! herapei f iC ef *l cacy - 1/16 known antitumor compounds, drugs of different chemical 
structures are sought which display excellent efficacy in the therapy of refractory solid cancers such as pancreas can- 
cer. prostate cancer, breast cancer, lung cancer, eta. and in fhe prevention of remote metastasis of such cancers to 
otner organs. 
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SUMMARY OF THE INVENTION 

An object of the present invention is to provide novel ketone derivatives of the formula: 

A-Z-Ar’-CO-Ar 2 

wherein ring A is an optionally substituted condensed pyrimidinone or condensed pyridazinone ring, Ar 1 art Ar 2 are 
independently an optionally substituted ring; Z is a divalent groifo, or salts thereof. Unexpectedly, these coireounds 
have been found to have excellent antitumor activity and exhtrit excellent cell-growth inhibiting effects agahst carci- 
noma cells suchas pancreas cancer cells, prostate cancer cells, breast cancer cells, hmg cancer cells, etc. As a result 
ihese compounds are useful as a prophylactic or for the treatm nt of a refractory solid cancer. 
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DETAILED DESCRIPTION OF THE INVENTION 



The pres nt invention is directed to: 
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(1) a compound of the formula [IJ or a salt thereof, 

(2) a compound according to (1). ring A is an optionally substituted condensed pyrlmidinone or condensed pvridazl- 
nane ring, which is condensed between (i) a CVn aromatic hydrocarbon. Cs. 10 cycloalkane or mono- or di-hetero- 
cydic ring which contains 1 to 4 hetero atoms selected from nitrogen, oxygen and sulfur and (U) a pyrimidinone or 
pynaazmone ring, 

(3) a compound according to (1). ring A is an optionally substituted pyrrolo[2.3-ci]pyrimldin-4-one, pyrrolof3,2-d|pyrl- 

midin-4-one. ^olo[3.4^yrimidin-4-one, pyrazolop^-dlpyrimidin^-one. pyrazoto[4.3-d]pyrimidin-7-one. 6- 
oxopurin*, imKJazo[1,2-a]pyrimidin-S-one, imidazof1,2-a]pyrimidin-7-one, thieno[2.3-dlpyrir»din-4-one. thienc© 4- 
djpynmidin-4-one. thieno[3.2-dlpyrimldin-4-one. furo[2,3-dJpyrimidin-4-one. furop.4-d|jyrimidin+cne. turoP^- 
djpynmidin-4-one. isoxazolo[5.4-dlpyrimidin-4-one. isaxazoto[4.5-dfeyrimidin-7-one. oxazofo[5.4-d]pyrimidin-4- 
ona, oxazolo[4,S-d]pynmidin-7-one, thiazolop,4-cflpyrimidrn-4-one, thlazolo[4,5-d]pyrimidin-7-one 1 isothtazoloE 4- 
d]pynm«in-4-one. isothiazolo^.Sdlpyrirrfdin-^one, trlazoto[4,5^]pyrlmtegn-4-one, 1 ,2.4-trlazolo[1 , 5-a]pyrimldin- 
7 ^ne, di^ r ccydopentafd]pyrimW in -4-one, 5H- or 7H-cycloperrta[d]pyrimlcfin-4.one, pyrido:2,3-d]pyrimidln-4-one, 
pyrtio[32-d]pyrimldin-4-Qne. pyrido{4. 3-cQpyrimici n-4-one. pyrtoo[3.4-d]pyrirnidln-4-onQ. pteridin-4-one, quinazo- 
in | 4 wo e 'i pyrimido[1.2-a|pyrimidin-4-one. thazoloP.2-aJpyrimi*i-5-one oxa- 

zoloI3.2-a] n rnm id|n -5-one. pyrroto[1.2-a]pynmidin^-one. pyrintdop.4-a3pyrimidin-4-one. pyrim'do[4 5- 
d]pyrimdin-4-one. pynmidoI5,4-d]pyrimidin-4-one, pyridazino[2 1 3-a)pyrimidin-4- 0 ne. pyrktazino[4,3-dlpyrlmidinV 
one p^az'nop^pynmidin^ xanthine, uric acid, pyrrolop,2-dlpyrimidin-2,4-dione, pyrrolo[2.3-d]pyrimi- 
din-2,4-dtone, pynolop.4d]pyrlmidin-2.4-dione, pyrimidol2 > 1-b][l.3]thlazin-6-one, pyrimido[2.l-b]{l,3]oxazin-6- 
one, imtdazo[2, l-blquinazoli n-5-one, cydopento[d]imidazo[1,2-a]pyrimicfin-5-one, cyclopento(d]imidazo[1 ,2-alpyri- 
midm-5-one t pyridazino[4.5-b]-1.5-oxazepin-9(8H)-one. pyridazino[4.5-b]-1 ,4-oxazin-8(7H)-one, pyrrolop 4-dtoyri- 

pyrrob[2,3-d]pyrida2in-4(5H)-one, imidazo[4.5-d]pyridazin- 
4(5H)-one. imida2ol4.5-cJpynda2in-4(5H)-one, pyra20io[4,3-dJpyrldazln-4(5H)^onB, pyrazotop.4-dJpyridazin-4(5H)- 

°!ZV [4 ' 5 ^ 1Pyrl ^^ (5H,<m0 ' Py^ 0 !^, 3-d]py ridazin-5(6H)-one or thiazolo[4.5-d]pyridazin-7{6H)-one 
wnicn may be partially reduced, ' 

(4) a compound according to (1). wherein ring A is an optionally substituted condensed pyrlmidione ring which is 

condensed between (i) a C 6 . 14 aromatic hydrocarbon. C &10 cycloalkane or mono- or di-heterocycUc ring which 
contain 1 to 4 hetero atoms selected from nitrogen, oxygen and sulfur in addition to carbon as ring member and fii) 
apynmtdtone ring, l/ 

(5) a compound according to (4). wherein the condensed pyrimidinone ring is pyrrok>I2,3<0pyrimidin-4-one. quina- 
zorn^w pyridofl^-alpyrimidin^-one, thiazolof3.2-aJpyrimidln-5-one. pyrimidop.l-bJthiadin-6-one or imi- 
dazo[2,l-b]c)uinazolin-5-one, which may be partially reduced, 

(5) a compound according to {1 ). wherein Z is a divalent aliphatic hydrocarbon group which may contain -NH- 

. -U- or -S-, 

(7) a compound according to (1 ). wherein Ar 1 and Ai 2 are independently an optionally substituted aromatic ring. 

(8) a compound according to (1 ), wherein Ar 1 is a para-substituted benzene or para-dlsubstftuted benzene, 

(9) a compound according to (1), wherein Ar 2 * is an optionally substituted phenyl, pyridyl, rndolyl, pyrroM, thienyl 
pipendino, piperazino or morpholino group, 

(10) a compound according to (8), wherein Ar 2 - is an optionally substituted phenyl group, 

(11) a compound aocording to (1), wherein Ai 2 - is an optionally substituted piperidine, piperazino or moroholino 
group, 

( 12) a compound according to (1). wherein Ar 2 may have 1 to 5 substituents selected from the group consisiting of 
a halogen. C,. 10 alkyl. Ca. 10 alkenyl. Cz. 10 alkynyl, C 3 . 10 cycloalkyl. C 3 . 6 cycloalkyl-C-|. 6 alkyl. Ci. 10 alkoxy. C ? . 10 
alkenyloxy. C2. 10 alkynylmcy. Cs., 4 aryloxy, C 7 . 16 aralkyloxy, Ci-io alkylthio, Qa. 10 alkenytthloi Ca. 10 alkynylthio, C 6 . 

1 n. i ? 7 A 16 ara 1 , 1 kytthl ° l °i-io aikylsulfinyl, Cj.k, aikenylsuffinyl, C^o alkynyteuffinyl, C 6 . 14 arytsulfinyt. C^n 
3 y ' ^ 2 t0 alk ®ny | sul f oiiyf, C 2 .|o alkynylsulfonyl, C 6 . 14 arylsutfonyi, carbamoytoxy, mono- or di-Ci 10 alkyl- 
carbamoyloxy. phosphonooxy, mono- or di-C,. 10 alkylphosphonooxy. oxo. nitro, cyano, sulfo, hydroxyl^ amino, 
mono- or di-C,.^ alkylammo, mono- or di-C 7 . te araikylammo, cyclic amino, carboxyl, mercapto, carbamoyl, mono- 
°r di-Ci. io a#<ytcartoarnoyl, mono- or dl-C 6 . 14 arylcarbamoyl, C^o altoocy-carbonyl, C^o alkenylcxy-carbonyl. Co. 

10 alkynyloxy-carbonyl, C 6 _ 14 aryloxy-carbonyl, C V10 alkylsulfonylamino, C^ie aralkyl, C 6 . 14 aryl styryl C S m 
arylim.naaromatic heterocyclic, tom* C,. 10 alkyl-cartronyl. Q* 10 alkenyl-carbonyl. Ca. l0 akynyi^arbonyl'. C e " 

? cy,amino - ' C0 ‘ Q ( Q * a substituted amino) and C,. 10 acytoxy groip. which may be subsB- 
tuted by 1 to 3 sristituents selected from the groi* consisting of a halogen. C,. Q alkyl. (V 6 alkenyl. Co alkynyl 
f 3 * 6 cycloalkyl, carboxyl, hydroxyl, cyano. nHro. sulfo, phosphono, oxo. C,. 6 aikoxy, alkylenedioxy. C 6 10 ary- 
loxy, C7. 14 aralkyloxy, mercapto. alkylthio. C 6 . 10 arylthfo C 7 . 14 aralkylthio. carbamoyl, mono- ordi-C^ alkyf- 
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carbamoyl, amino, mono- or di-C,. 6 alkylamino. cydic amino, mono- or di-C^n aralkylamino. C 6 . 10 aryl. C 7 . 14 
aralkyl, formyl. Ci. 6 alkyl-carbonyl. C 6 ., 0 aryl-carbonyl, C,. 6 alknxy-carbonyl. acyloxy. aromatic heterocyclic 
and aromatic heterocyclic thio. and further which may be substituted by 1 to 3 substituents selected from the group 
consisting of a halogen. C,. 6 alkyl. Ca. 5 alkenyl, alkynyf, C3. s cyctoalkyl, carboxyl, hydroxyl, cyano, nitro, sulfo, 
pho^ihonft oxo. C1.5 altoxy, C,. 3 alkylenedioxy. Cg. 10 aryloxy. C 7 . 14 aralkyloxy. mereapto, Ci. 6 alkyfthio. C s .i D 
arylt 10. C7. 14 aralkylthio. carbamoyl, mono- or di-C|. e alkylcarbamoyl. amino, mono- or dt-C,.g alkylamino, cyclic 
amino, mono- or di-C 7 . 14 aralkylamino, C 6 . 10 aryl. C 7 . t4 aralkyl, formyl, C n . 6 alkyl-carbonyl. C 6 . 10 aryl-carbonyl, C, 

6 aikoxy-oarbonyl, C-|. 6 acytooty, aromatic heterocyclic and aromatic heterocyclic trio, 

( 13 ) a compound of the formula: 



15 




CO-Ar 



2 



wherein ring A is an optionally substituted condensed pyrimidinone or condensed pyrktazinone ring; Ar 2 is an 
optionally substituted ring: Z® is a divalent C ( . 6 aliphatic hydrocarbon group which may contain -NH-, -O- or -S- or 
a salt thereof, 

( 1 4 ) a compound according to ( 1 3 ). wherein the moiety of A- is a moiety: 
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SO 




wherein A 1 
R 1 and R 2 
alkoxy. C ,. a 



and A 2 are independently an optionally substituted 5 - to 8- member ed caibocydic or heterocyclic ring; 

a ^ydhjgen, halogen, alkyl, hato-C,^ aikyl, hydroxyl, C,. e alkoxy, halo-Ci.* 
afkyftMo or halo-Ci alkytthio group, 



55 
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(15) a compound according to (13), wherein the moiety of A- is a moiety: 




wherein all symbols are of the same meanings as defined in (14), 

(16) a compound according to (14), wherein the moiety of A- is a moiety: 



0 




1 



wherein all symbols are of the same meanings as defined in (14), 

(17) a compound according to (14), wherein R 1 and R 2 are independently a hydrogen or a C-j. 6 alkyl, 

(18) a compound according to (14), wherein the 5- to 8-membered carbocycfic or heterocyclic ring is 5- to 8-mem- 
bered ring optionally containing 1 to 4 hetero atoms selected from nitrogen, oxygen and sulfur, 

(19) a compound according to (18), the 5- to 8- memtoered ring is (i) a cyclopentane, cyclohexane, cycloheptane, 
oenzene or (ii) an Imidazole, pyricfine, thiadlne, ihiazole, oxaziofe. thiophene, pyrrole, pyrazole, pyrazine, pyrimidine 
which may be partially reduced, 

(20) a compound according to (13), wherein 2 a is a C j.g alkylene which may contain -O- or -S-, 

(21) a compound according to (13), wherein Ar 2 - is an optionally substituted phenyl, pyridyl, indolyl, pyrrolyl thienyl 
piperidino, piperazlno or morpholino group, 

(22) a oompound according to (13), wherein Ar 2 - is an optionally substituted phenyl group. 

gro^ p COmpOUnd accordin 9 t0 ( 73 ), wherein A r 2 - is an optionally substituted piperidino, piperazino or morphofino 
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(24) a compound according to (1 3). wherein the moiety of A- is a moiety: 
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IS 
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25 




wherein all symbols are of the same meanings as defined in (14); Z» Is a C y6 alkytene which may contain -O- or ■ 
30 S-; Ar-is an optionally substituted phenyl group, 

(25) a compound according to (24), wherein Z* is -O-CHg* or • Cl -fe-, 

(26) a compound according to (1 3), wherein the moiety of A- is a moiety: 



35 



A' 



0 



•R' 



wherein all symbols are of the same meaning as defined in (14); Z“ is a alkytene which may contain -O- or - 
S*, At*- is an optionally substituted phenyl group, 

(27) a compound according to (26), wherein Z 8 is -0-CH 2 - or -CH 2 -, 
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(28) a compound according to (13) of the formula: 



o 




wherein n is 0 to 3, the other symbols are of the same meanings as defined in (13), 

(29) a compound according to (28), wherein n is 1 to 3, 

(30) a compound according to (28) of the formula: 



0 




wherein all symbols are of the same meanings as defined in (13), 

(31) a compound according to (28), wherein At 2 - is an optionally substituted phenyl group, 

(32) a compound according to (31), wherein the optionally substituted phenyl group is a phenyl group which may 
be substituted by 1 to 5 substituents selected from the group consisting of a C t . 6 alkyl, halo-C^ alkyl, C ve alkoxy, 
halo-Cj-e alkoxy, Ci_$ alkyltNo, halo-Cj.galkytthio, halo, amino mono- or dl-C afkylamino, C^q acylamino, 
alkyl-carbonyl, Ce-io aryi-carbonyl, C 7 . 14 aralkyl-carbonyl, Ci.g alkoxy-carbonyl, C^acyloxy, carbamoyloxy, mono- 
ordi-C 16 alkylcarbamoylaxy, cyano, nitro. carbamoyl and mono- or di-C^g alkyl -carbamoyl, 

(33) a compound according to (28), wherein Ar 2 - is an optionally substituted piperidino or piperazino group, 

(34) a compound according to (28). wherein the moiety of Ar^-is a moiety: 




wherein R a is a substituent group, 

(35) a compound according to (34), wherein R a is a halogen. C 16 alkyl, halo-Cve alkyl, C 16 alkoxy or halo-C v6 
alkoxy. 

(36) a compound according to (35). wherein 2° is -0-CH 2 -, 

(37) a compound according to (36), wherein R 1 is methyl group, 
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(38) a compound according to (1 3) of the formula: 




wherein n is 0 to 3. the other symbols are of the same meanings as defined in (13), 

(39) a compound according to (38), wherein A r 2 - is an optionally substituted phenyf group, 

(40) a compound according to (39). wherein the optionally substituted phenyl group is a phenyl groL*> which may 
be substituted by 1 to 5 substituents selected from the group consisting of a halogen, C j. 6 alkyl, halo-C^ _ 6 alkyl, Ci. 
6 alkoxy, halo-C^e alkoxy, C^s alkylthio, hato-C^ alkyJthio, amino, mono- or di-C^ alkyiamino. Cue acylamino, 
C-|. G alky1<arbonyl, Cg.io aryl carbonyl, C 7.14 aralkyl-carbonyl, Ci_ 6 altoxy-carbonyl. Cue acyloxy. carbamoyfoxy, 
mono- or di-C^g alkylcarbamoyloxy, cyano, nitro. carbamoyl and mono- ordi-C^ alkyl-caibamoyl, 

(41) a compound according to (38), wherein Ar 2 - is an optionally substituted pipehdino or piperazino group. 

(42) a compound according to (38), wherein the moiety of Ar 2 -** a moiety: 



o«- 



wherein R a is a substituent group, 

aNtoxy C0mp0und accordin 9 »° W2). wherein R a rsa halogen. C 1S alkyl. halo-C,. 6 alkyl, Ci 6 alkoxy or halo-C^ 

(44) a compound according to (38), wherein Z B is -CH 2 -, 

(45) a compound according to (38), wherein n is 1 , 

(46) a compound according to (1 ) of the forrmJa: 



a ~ z ^O^ c °-©" w " t 



wherein Ar^ is a ring; W is a bond, a carbonyl or a divalent Ci_ s aliphatic hydrocarbon group which may contain - 

NR - (R tea hydrogen or C,.e alkyl group), -O- or -S-;T is an optionally substituted amino group, and the other 
symbols are of the same meanings as defined in (1), 

(47) a compound according to (46), T is a piperidino, pperadno or morpholine which may be substituted by 1 to 3 
substituents selected from the group consisting of a halogen. C,. 6 alkyl. alkenyl. alkynyl. Cj 6 cycloalkyl 
carboxyl, hydroxyl, cyano. nitro. sulfo, phosphono. oxo. alkoxy. C,. 3 alkylenedioxy. C 6 . 10 aryloxy. C 7 . 14 aralky- 
toxy, mere^jto. C 16 alkylthio, C 6 . ic > arylthio, C;.,. aralkyhhio, carbamoyl. mono- ordi-Ci. 6 alkylcarbamoyl. amino, 
mono- or dr-C,^ alkyiamino, pyrrol idino, piperidino, piperazino. morpholino, mono- or di-C/.,, aralkyl amino. C 5 . 10 
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ary1, Cj u aralkyl, formyl. C,. e alkyl-carbonyl. Cg .,0 aryl-carbonyl. C,.e alkoxy-carbonyl. C,. s acyloxy. aromalic het- 
erocycfic and aromatic heterocyclic thio. 

(48) a compound according to (46), wher in W is a bond, carbonyl. -(CH Z ), 3 - or -0-(CH 2 ),. 3 - 

(49) a compound according to (46). wherein the moiety of A- is a moiety: 





wherein all symbols are of the same meanings as defined in (14). 

35 (50) a compound according to (46). wherein Z is a divalent C,. s aliphatic hydrocarbon group which may contain - 

u* or *o- , 

(51) a compound according to (46), wherein tha moiety ot is a moiety: 



- 0 -- 0 - 



50 



45 (52) a compound according to (1) of the formula: 

D-Alk-E-Ar^CO-Ar 2 

wherein ring pis an optionally substituted quinazolin-5-one. pyridofi ,2-a]pyrimidin-4-one. irndazo[1,2-a]pyrimidin- 

oxazo, ot3.2-alpyrirTndtr>-5-one or pyridofi .2-aJpyrimklin-4-one. which maybe 

partially reduced; Aik Is C v3 alkylene; E is a bond. -S-. -O-. -NFt-. -S-CH r . -O-CHg- or -IMR-CHg- (R is hydrogen 
t/,.6 alkyl or C 2 . 6 alkenyl); the other symbols are of the same meanings as defined in (i) 

1 - I M^h | orobenzoy | )b e nzyih$.7.8,9-tetrariydrolm«a2o[2 I 1^))quina2olln-5(1H)-one! or a salt thereof. 

* it ^ ^ ' 14 ' C 4 -* ri,luororr 'e*»y toerutpyOb enz y la* y] -S. r,S . 9-tetFafoydro-4r H-pyrido( 1 .2-a]p^r i mkfin -4- ooe, or a 
san tnereoT, 

(55) 7-(4-(4-Methoxybenzoyl)benzyloxy]-6-methyl-2.3-dihydro-5H-thiazoJo(1 .2-a]pyrimidin-5-one. or a saft thereof. 

(56) a process for producing a compound of (1), which comprises reacting 

a) A-V\ or a salt thereof with Y-Ar^CO-Ar 2 . or a salt thereof. 



9 



4254071 9.MAX 




EP 0 733 633 A1 



b) A. or a salt thereof with X-Z-Ar’-CO-Ar 2 . or a salt thereof. 

c) A-x, or a salt thereof with HZ-Ar 1 -CO-Ar 2 or a salt thereof, 

d) A 0 , or a salt thereof with A b -2-Ar' -CO-Ar 2 , or a salt thereof or 

e) A-Z-Ar 1 . or a salt thereof with X-CO-Ar 2 , or a salt th reof 

5 

wherein Y and Y® read to form the group represented by 2; A® and A b are, taken together, an optionally substituted 
condensed pyridazinone or condensed pyrimidinone represented by A; X is a reactive group and the other symbols 
are defined as in (t), 

(57) a composition comprising an effective amount ol a compound according to (1 ) with a pharmaceutically accept- 
w able carrier or diluent. 

(58) method for treating a tumor in mammals which comprises administrating to a subject in need an effective 
amound of a compound according to (1), and 

(59) use of a compound according to (1) for the manufacture of a medicament for the treatment d a tumor, and so 
on. 

15 

In the above formula (I], "A" represents an optionally substituted condensed pyrimidinone or condensed pyridazi- 
none ring. 

The "condensed pynmidinone ring** represented by the ring A, includes a condensed pyrimidinone ring condensed 
between (i) a cyclic hydrocarbon and/or heterocyclic ring and (ii) a pyrimidinone ring. A condensed pyrimidinone ring 
20 consisting of 9 to 1 4 atoms selected from carbon, nitrogen, oxygen and suitor is preferable 

The term cyclic hydrocarbon" represents a 5* to lO-mombered mono -cyclic hydrocarbon, or a condensed bi -cyclic 
hydrocarbon. 

The preferable examples of the cyclic hydrocarbon are a C$.14 aromatic hydrocarbon (e.g. benzene, naphthalene), 
a Cs. 10 cycloalkane (e.g. cydopertane, cyclohexane, cydoheptene, indan, tetralin), and so on. 

25 The heterocyclic ring' represents a 5- to 10-membered heterocyclic ring which contains one or two species, pref- 
erably 1 to 4 heteroatoms selected from among nilrogen, oxygen and sulfur or a condensed hetero-bicyclic rlr^. The 
preferable examples of the heterocyclic ring are an imidazole, thiazole, oxazole, pyrrole, IsaxazoJe, isothiazole, pyra- 
zoie, triazole, pyridine, pyrimidine, pyridazine, pyrazlne, thiophene, furan, thia2ine, indole, isoindole, purine, quinoline, 
isoquinoJine, ami which may be partially or all reduced. 

30 The examples of said 'condensed pyrimidinone ring’ indudes pyrrolo(2,3-d]pyrimidin-4-one, pynoto[3,2-<l]pyrimi- 
dm-4-one, pyrrolo[3.4-d]pyrimidin-4-one, pyrazoto[3,4-dJpyrimidin-4-one, pyrazoto(4 l 3-d[]pyrimidin-7-one. 6-oxopurine. 
imtdazo[1 ,2-a]pyrimidln-5-one, imidazol1.2-alpyrimtoin-7-ona thieno[2,3-d]pyrimidin-4-onB. thierio[3,4-d]pyrimidin-4- 
one, thieno[3.2-d]pyrimidin-4-one. toro[2,3-dlpyrimWin-4-one. toro[3,4-d]pyrimidin-4-one f furo[3,2-d]pyrimklin-4-one, 
isoxazolo[5.4-d]pyrimidin-4-one. isoxazolo[4,5-d!]pyrimidin-7-one; oxazolo{5.4-d]pyrimidjn-4-one, oxazofo[4,5-cQpyrimi- 
35 din-7-one, thiazolo[5,4<f]pyrimidin-4-one, tNazolo[4 l 5-d]pyrinrMdln-7-one, isothfozda[5,4-d]pyrimidin-4-one, isothia- 
zoio[4 ,5-dlpyri midin- 7-one, frrazolo[4,5-cQpyrimidin-4-one, 1,2,4-triazolo[1,5-a]pyrimidin-7-one, drhydrocyclopen- 

ta[d]pyrimidin-4-one, 5H- or 7H-cydopenta(d]pyrimidin-4-one, pyrido[2,3-d|pyrimidin-4-one, pyrido[3,2-dlpyrimidin-4- 
one, pyrido{4,3-d]pyrirnlctin-4-one, pyifdoIS^-dJpyrimidin-^one, puterkHn-4-one, qurnazdfn-4-one, pyrkJo[1,2-a]pyriml- 
din-4-one, pyrimido[l ,2-a]pyrimidln-4-one. thiazdo[3.2-a]pyrimidin-5-one, oxazoloI3,2-a]pyrimidln-5-one, pym)lo[l,2- 
40 a]pyrimidin-4-one, pyrimfoo[3,4-alpyr!midin-4-one, pyrimkJo[4,5-d]pyrimicSn-4-one, pyrimkjo[5,4^]pyrimidin-4-one, 
pyridazino[2,3-a]pyrimidin-4-one. pyridazino[4,3-d]pyrimidin-4*one, pyrldazino[3,4-d]pyrimidin-4-one. xanthine, uric 
acid, pyrrolc(3,2-d]pyrfrnfdin-2,4-dlone l pymolo[2,3-d]pyrirnldin-2,4-dione f pyrrola[3,4-dlpyrfmldln-2,4-cUone, pyrim- 
ido[2, 1 -b][i ,3]thiazin-6-one, pyrimidoI2,l43][V3]oxazin-6*one ( imidazop^-blquinazolin-Sone, cyclopento[d]imi- 
dazo[1.2-a]pyrimidin-5-one, cyctohqpto[d]imidazo[1 .2-a]pyrimidin-5-one. and so on. 

45 The "condensed pyridazinone ring" represented by the ring A, indudes a condensed pyridazinone ring condensed 
between (i) a cyclic hydrocarbon and/or heterocyclic ring and (ii) a pyridazinone ring. A condensed pyridazinone ring 
consisting of 9 to 14 atoms selected from carbon, nitrogen, oxygen and suitor is preferable. 

The "cyclic hydrocarbon" and "heterocyclic ring" can be used the same one mentioned hereinabove. 

The examples of 6aid "condensed pyridazinone ring’ includes pyridazino[4,5-b]-T5-oxazepin-9(8H) one 1 pyri- 
so dazino[4.5-bJ-1 t 4-oxazin-8{7H)-one, pyrrolo{3 p 4-d]pyridazin-4(5H)-onQ, pyrrolo[2,3-dJpyridazin-7(6H)-one, pyrrolo[2,3- 
d]pyridazin-4(5H)-one. imidazo[4,5-d]pyriclazin-4i5H)-one. imfoazo(4 1 5<]pyridazin.6(5H)-one, pyrazolo[4,3<lJpyri- 
dazin-4(5H)one, pyrazolo[3,4-d]pyridazin-4(5H)*on8, friazolo^.S-dJpyrldazin^ShO-one, pyrido[2,3*toyfidazin-5(6H)- 
one. thiazoto(4,5-d]pyrtdazin-7(6H)-one r and so on. 

The "condensed pyrimidinone" and 'condensed pyridazinone" rings may be partially reduced. 

55 ^ The substituent or sitostituents (designated by -L) that may be substituted on said "condensed pyrimidinone" or 
condensed pyridazinone" ring include halogen, alkyl, alkenyl. alkynyL cydoalkyl. cyctoalkyi-alkyl. altaxy, alksnyloxy, 
alkynyloxy, aryloxy. aralkyloxy, alkylthio. aikenylthio. alkynyfthio. aryfrhio, aralkylthio, afcyteuHinyl, alkenylsulfinyl, alkynyl- 
sulfinyl, aryJsulfinyl, alkylsuffonyl, alkenyfsulfonyl. alkynyisutfonyl, aryfsulfonyl. carbamoyloxy, mono- or di-elkylcar- 
bamoyloxy, phosphonooxy, mono- or di-alkylphosphonooxy, oxo, nitro, cyano, sulfo, hydroxyl, amino, mono- or di- 
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alkylamino, mono- or di-aralkylamino, cyclic amino, carboxyl, mercapto. carbamoyl, mono- or di-alkyfcarbamoyl. roono- 
or di-arylcarbamoyl, alkoxy-carbanyl. alkenylaxy-carbonyl. afkynyioxy-carbonyi. arytoxy-carbonyl. alkyisulfonylamino, 
arakyl, aryl, styryl, aryh'mino, aromatic heterocyclic, formyl, alkyl-carbonyl, alkenyl-carbonyl, alkynyl-carbonyl. aryl-car- 
bonyl. acylamino. - CO-Q (O is a substituted amino) and acyloxy, and so on. These substituent groups may be substi- 
tuted in substitutable positions on the "condensed pyrimidinon " and "condensed pyridazinone” rings, and may number 
1 through 5. preferably 1 through 3. per ring. Moreover, where two or more substituents are substituted, they may be 
similar or different to each other. Representative species of such substituents on the "condensed pyrimJdlnone" and 
"condensed pyridazinone" rings are fisted below. 

The "halogen* includes fluorine, chlorine, bromine and iodine. 

The "alkyl" includes C H0 alkyl groups such as methyl, ethyl, propyl, Isopropyl, butyl. Isobutyl, sec-butyl, tert-butyl. 
pentyl, isopentyl, neopentyl, hexyl. 2-rnethytpentyl, 1,1-dimethyibutyl. 2,2-dimethylbutyl, etc. 

The "aBianyT includes C2-10 alkenyl groups such as vinyl, alyl, 2-butenyl, isoprop onyl, 2-perrtenyl, 3-pentenyl, 4- 
pentenyt, 2-hexenyl, 3-hexenyl, 4-hexenyl, 5-hexenyl, etc. 

The "afkynyT includes C 2 . 10 alkynyl groups such as ethynyl, 1-propynyl. propargyl. 1-hexynyl, 2-hexyrtyl, 3-hexynyl, 
4-hexynyl. etc. 

The "cycloalkyT includes C 3 . 10 cydoalkyl groups such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, etc. 

The "cycfoalkyl-atkyl" Includes C3.6 cydoalkyi-C^e alkyl groups such as cycfopropylmethyl, etc. 

The "alkoxy** includes Ci. 10 alknxy groups such as methoxy, ethoxy, propoxy, Isopropoxy. butoxy, isobutoxy, sec- 
butoxy, pentyloxy, hexyl oxy. etc. 

The "alkenytoxy" includes alkenyl oxy groups such as aflyloxy, isopropenyloxy. etc. 

The "alkynylcxy" includes C2-10 alkynyloxy groups such as propargyfoxy etc. 

The "aryloxy" includes Cg. T 4 aryloxy groups such as phenoxy, etc. 

The 'araikylaxy'’ indudes 67.1s aralkyloxy groups such as benzyloxy. etc. 

The "alkylthio" indudes Cm 0 alkytthio groups such as methylthio, ethyfthio, propylthio, isopropylthio. butylthio. 
pentylthio, hexylthio, etc. 

The "alkenylthio" includes C^q alkenylthio groups such as allylthio, isopropenylthio, etc. 

The "alkynyl thio" includes C^o alkynyhhio groups such as propargyl thio, etc. 

The "arytthio" includes Cg., 4 arylthio groups such phenytthio. etc. 

The "aralkykhio" includes 67.^ aralkylthio groups such as benzyithlo. etc. 

The "alkylsulfinyr includes C 1 . 10 alkyisulffoyt groups such as methyteulfinyl, ethylsulfinyl, etc. 

The "alkenyfsulfinyt" includes CVi 0 alkenylsulfinyl groups such as allytsulfinyl, iscpropenyteuffinyl, etc. 

The "alkynylsidfinyl" includes C 2 .^o aikynylsuffinyl groups such as propargylsulfinyl etc. 

The "arylsutfinyTindudes C 6 -i4 aryleuWinyl groups such as benzenesulfinyl etc. 

The "alkylsuHonyl* includes C V io aikylsuHonyl groups such as m ethyl sulfonyl. ethylsulfonyl, propylsulfonyl, etc. 

The "alkenylsultonyP includes €2-10 alkenylsuHbnyl youps such as allylsulfonyi, isopropenylsufforryl, etc. 

The "alkynylsuHonyT indudes C2_ 10 alkynylsulfonyl groups such as propargyteuHonyl, etc. 

The "arylsutfonyr includes Cg. 14 arylsuttonyl groups such as benzenesulforiyl, etc. 

The "mono- or d i -al kyi carbarn oyloxy* includes mono- or di-C^s alkyl carbamoyl oxy groupG such as methyl car- 
bamoyioxy, ethylcarbamoyloxy, dimethylcarbamoyloxy. cSethyJcaibamoyloxy. etc. 

The "mono- or di-alkylphosphonooxy" includes mono- or dJ-Ci.g alkylphosphonooxy groups such as methyl- 
phosphonooxy. dlmethylphosphonooxy, diethyfphosphonooxy, etc. 

The "mono- or di-alkylamino" Includes mono- ordi-C^Q alkylamino groups such as methytamino, ethylamino, pro- 
pylamino, dimethylamino. di ethylamino, etc. 

The “mono- or di-aralkylamino" includes mono- or di-C7_ 16 aralkylamino groups such as benzylamino, diben- 
zylamino. etc. 

The "cyclic amino" includes 5- or 6-membered cyclic amino groups such as pyrrolidino, piperidino. piperazino, mor- 
pholino, etc. 

The “mono- or di- alkyl carbamoyl" includes mono- or dl-Cvio alkylcarbamoyl groups such as methyl carbamoyl, 
ethylcarbamoyl, dimethyl carbamoyl, diethylcarbamoyl, etc. 

The "mono- or di-arylcarbamoyf" includes mono- or di-C frl 4 aryl -carbamoyl groups such as phen yf carbamoyl , 
diphenylcarbamoyl, etc. 

The "alkoxy-carbonyl" indudes Cmq alkoxycarbonyl groups such as methoxycarbonyl, ethoxycarbonyl, propoxy- 
carbonyl, isopropoxycarbonyl, butoxycarbonyl, etc. 

The "alkenyloxy-carbonyl' includes Cg.ioalkenyloxy-carbonyl groups such as allyloxycarbonyl. isopnopenyloxycar- 
bonyl, etc. 

The "al kynyicxy-ca rbony I" includes Cg.^o aikynyloxy-carbonyl groups such as prcpargyloxycaibonyl, etc. 

The "aryfoxy-carbonyl" includes C 6 . J4 aryioxy-carbonyl groups such as phenoxycarbonyl, etc. 

The *alkylsulfonylaniino‘’ includes C^o alkylsulfbnylamino groups such as methyfsulfonylamino. ethylsulfo- 
nylamino, propylsulfonylamino, butylsulfonylamino, etc. 
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The "aralkyl” includes C7.^ 6 aralkyl groups such as benzyl, ph n ethyl, diphenylmethyl, trrphenylmethyl, 1 -naphthyl- 
methyl. 2-naphthylmethyl. 2-diphenylethyl, 3-phenytpropyt, 4-phenylbutyi. 5-phenytpentyl. etc, 

Th "aryl" includes Cs. 1d aryl groups such as phenyl. 1 -naphthyl. 2-naphthyl, biphenyl. 2-anthryl, etc. 

The "arylimino" includes C 6 .i 4 arylimino groups such as phenylimino, etc. 
s The "aromatic heterocyclic" Includes 5- to 10-membered aromatic heterocyclic groups containing t to 4 hetero- 
atoms selected trom nitrogen, oxygen and sulfur and aromatic hetero-blcyclic groups, thus including 2-thienyl. 3-thienyl, 
2 -pyrtdyl, 3-pyridyl. 4-pyridyl. 2-furyl, 3-furyl. 2-quinolyt, 4-quinolyl, 8-quinolyl, 3-isoquinolyl, 4-isoquinolyl, pyrazinyl, 2- 
pyrinrticfinyl, 3-pyrrolyl, 1-imidazolyl, 2-fmidazolyl. 1-pyra2olyl, 2-thiazolyt. 4-tMazolyl, 5-thiazotyl, 3-isothiazolyl. 4-teothi- 
arolyl, 3-isoxazolyl, 3-pyridazinyl. 2-pyridon-l-yl, 3-pyridon-l-yi, 1 -isoinddyl. 2-isoindolyl, 1-indofyi, 3-indolyl. 1-tetra- 
io zolyl. 2-tetrazolyl. 5-tetrazolyl, 2-pyrimidinyl, 4-pyrimidinyt, 5-pyrimidinyl, 2-purinyl, 6-purinyl. 7-purinyl, 8-purinyl, 9- 
purinyl. 1-xanthinyl, 3-xanthinyl. 7-xanthinyl. 8-xanthinyt. 2-quinazolinyl, 4-quinazolinyl. 5-quinazolinyl, 6-quinazolinyf. 7- 
quinazolinyl, 8-quinazolinyt, 4(3H)-quinazolinon-2-yl t 4(3H)-quina2olinon-3-yl, 4(3H)-quinazolinon-5-yl. 4(3H)-quina- 
zolinon-6-yl. 4(3H)-quina2olinon-7-yi, 4(3H)-quinazoHnon-8-yl, and so on. 

The "alkyl-carbonyl" includes C-mq alkyl-carbonyl groups such as acetyl, propionyl. butyryl. valeryi, etc. 

?5 The "alkenyl-caibonyr includes C2_ 10 alkenyl-carbonyl groups such as acryloyl, etc. 

The "alkynyl-csrbonyl" includes C 2 . 10 alkynyl-carbonyl groups such as proploloyl. etc. 

The "aryl-carbonyr includes Cg_i 4 aryl-carbonyl groups such as benzoyl, etc. 

The "acylamino" includes C H0 acylamlno groups such as formytamlno, acetylamino, propionyl ami no. butyr- 
ylamino. benzoylamino. etc. 

20 The "substituted amino" represented by Q in "-CO-Q" includes mono- or di-C^ afkylamino groups (e g. methyl - 
amino, ethylamino, dimethylamino, diethylamino, etc.) and cyclic amino groups (eg. 5- to 8-membered cyclic amino 
groups such as pyrrofidino. piperidine, piperazino. morpholino, etc.). 

The acyloxy" includes Ci.io acyloxy groups such as formyl oxy, acetaxy, propionyl oxy. etc. 

The above substituents (-L) may also have 1 to 3 substituents (designated by -M) in substitutable positions. 
25 selected trom halogen (e.g. fluorine, chlorine, bromine, iodine), alkyl (e.g. methyl, ethyl, propyl, isopropyl, etc.), C 2 . 
6 alkenyl (e.g. vinyl, atfyt, etc.). alkynyl (e g. ethynyl. propargyl, etc.}. C3.5 cycloalkyl (e.g. cyclopropyl, cyclopentyl, 
cycichexyl, etc.), carboxyl, hydroxyl, cyano. nitro, sulfo, phosphono, oxo, C 1>6 alknxy (e.g. m ethoxy, ethoxy, propaxy, iso- 
propoxy, etc.), Ct.3 alkylenedioxy (e.g. methylenedioxy, ethylenedioxy), Cg. 10 aryloxy (e.g. phenoxy. etc.), C7.14 aralky- 
loxy (e g. benzyloxy, etc.), mercaptcx Cj.g alkytthio (e.g. methytthio, ethylthlo, propylthio, isopropyfthio, etc.), C^io 
30 arytthio (e.g. phenylthlo, etc.), C7.14 araikyfthio (eg. benzyltNo, etc.), carbamoyl, mono- or di- Ci_g alkyl carbamoyl (ag. 
methyfcarbamoyl. dimethylcarbamoyl. etc.), amino, mono or cfi-C^.g alkylamino (e.g. methytamino. ethylamino, di-meth- 
ylamino, diethytamino, etc.}, cydic amino (ag. pyrrolidino, piperidine piperazino, morpholino, etc.), mono- or di- C 7 .t 4 
aralkylamino (e.g. benzylamino, dibenzylamino, etc.), Cg.-io aryl (ag. phenyl, 1-naphthyl, 2-naphthyl, etc.). 07^4 aralkyl 
(e.g. benzyl, etc.), formyl. C-j.$ alkyl-carbonyl (e.g. acetyl, propionyl. butyryl. valeryl, eta). Cg_io aryl-carbonyl (e.g. ben- 
35 zoyl, etc ), Cvg alkoxy- carbonyl (e.g. methoxy carbonyl, ethoxycarbonyl, propcxycarbonyl, isopropoxycarbonyl, butoxy- 
carbonyi, etc.), C^g acyloxy (e.g. formyloxy. acetoxy, etc.) and aromatic heterocyclic or aromatic heterocyclicthio, 
wherein the aromatic heterocyclic is a 5- to 10-membered aromatic heterocyclic ring containing 1 to 4 hetero-atoms 
selected from nitrogen, sulfur and oxygen, thus including 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyrkJyl, 4-pyridyl, 2-furyl, 3- 
furyl, 2-quinolyi, 4-quinolyl. 8-quinolyl. 3-isoquinolyl. 4-isoquinoiyl, pyrazinyl, 2-pyrimidtnyl, 3-pyrrolyl. 1-imidazolyi, 2- 
40 imidazofyi, l-pyra2ofyl, 2-thiazolyl, 4-thiazolyl, 5-thiazotyl, 3-isothiazolyl, 4-isothlazolyl, 3-lsoxazolyl, 3-pyridazinyl, 2- 
pyridon-1-yl, 3-pyridon-1-yl, 1-isoindolyl, 2-isoindolyl. 1-indolyl, 3-indofyl, 1-tetrazolyl, 2-tetrazoiyl, 5-t«razolyl, 2-pyri- 
midinyl, 4-pyrimldlnyl, 5-pyrlmidlnyl, 2-purlnyl, 6-purlnyl, 7-purinyl, 8-purinyl, 9-purlnyf, 1-xanthinyl, 3-xanthlnyl, 7-xan- 
thinyl, 8-xarrthinyl, 2-quinazolinyl, 4-quinazolinyl, 5-quinazolinyl, 6-quinazollnyl, 7-quinazolinyl, 8-quinazolinyl, 4(3H)- 
quinazolinon-2-)i. 4{3H)-quinazolinon-3-yl, 4(3H)-quinazolinon-5-yl, 4<3H)-quinazolinon-6-yl, 4(3H)-quinazo!mon-7-}i 
45 4(3H)-quinazolinon-8-yl. and so on. These substituent groups (-M). in turn, may have a substituent or substituents to 
form (-M-M). In other words. "A* may be substituted by -L-M-M. 

Where the ring A has a hydroxyl group or a mercapto group, the keto or thione of these tautomeric body form also 
tails within the scope of the present invention. 

In the above formula [I], Ar 1 and Ar 2 independently represent an optionally substituted ring. 
so The "ring" of the term "optionally substituted ring" includes a cycSc hydrocarbon or a heterocyclic ring, for instance. 

The “cyclic hydrocarbon" includes a monocyclic or polycydic hydrocarbon which consists of 6 to 1 4 carbon atoms. 
The examples are a Cg. 10 aromatic hydrocarbon (e.g. benzene, naphthalene), a C 6 _ 1( > cycloafcane (e.g. cyclohoxene) 
and preferably benzene. 

The "heterocyclic ring" includes a mono heterocyclic ring which contains one or two species, 1 to 4 heteroatoms 
55 selected from nitrogen, oxygen and sulfur, and di- or tri- condensed heterocydic ring in which a heterocyde is fused 
with another ring (e.g. benzene). The examples of mono heterocyclic ring are a 5- or 6-member ed heterocydic ring (e.g. 
furan, thiophene, pyrrole, pyridine, pyrazole. imidazole, oxazole. thiazole. pyrazine. pyrimidine, pyridazine, isoxazole. 
isothiazole. triazole, etc.) and a 5- or 6-membered cyclic amino (e.g. pyrrolidine. imkJazolidine, pyrazofidine, piperidine, 
piperazine, morpholine, etc.). The examples of di- or tri-heterocyciic ring are a benzofuran, indole, purine, indaz le, qui- 
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noline, benzothiazole, coumarin, isoquinoline, etc. Preferable examples of tfie heterocyclic ring are a pyridine, piperid- 
ine, piperazine, morpholine, etc. Ar 1 and Ar 2 may be the same or different. 

The substituent or substituents which may be substituted on the "ring* of said "optionally substituted ring" repre- 
sented by the symbols Ar 1 and Ar 2 are th same substituent or substituents that may be substituted on said "condensed 
5 pyrimidinone ring" or "oondensed pyridazlnone ring" represented by the ring A, mentioned hereinabove. These substit- 
uents may be present in subetltutabfe positions on the ring, and may number 1 through 5. preferably 1 through 3. per 
ring. Where the number of substituents is not less than 2, they may be simitar to or different from each other. The total 
number of substituents tor Ar 1 and Ar 2 combined Is preferably not greater than 5. Ar 2 may preferably have 1 to 5 sub- 
stituents selected from the group consisting of a halogen, C M0 alkyl, C2. 10 alkenyl. C^ 0 altaxy, C 6 . 14 arylcocy. C 7 . 16 
to aralkyloxy. C^o alkylthio. carbamoyl oxy, mono- or dl-Ci-10 alkylcarbamcyloxy, phosphonococy, mono- or di-C^o alkyl- 
phosphonooxy. nitro, cyano, hydroxyl, amino, mono- or di-Ci.10 alkylamino. cyclic amino, carboxyl, mercapto, car- 
bamoyl, mono- or di-C^-10 alkylcarbamoyl, C 1>10 alkoxy-carbonyl, Cg.,4 aryloxy-carbonyl, C^g aralkyl, C$. u aryl, 
formyl, C V10 alkyl-carbonyl, C B .i4 aryl-carbonyl, C lll0 acylamlno and Ci^o acyloxy group, which may be substituted by 
1 to 3 substituents selected from the group consisting of a halogen, C^.g alkyl, carboxyl. hydroxyl, oxo, C^g alkoxy, C v 
is 3 alkylenedfoxy, Cg.,0 aryloxy. C7. 14 aralkyloxy, mercapto, C^. 6 alkylthfa* carbamoyl, mono- or di-C^g alkylcarbamoyl, 
amino, mono- or dl-C^ alkylamino. cydlc amino, C 5 . 10 aryl, Cj, u aralkyl, formyl, C^. e alkyl-carbonyl, C5. 10 aryl-carb- 
onyl, 0^.6 alkoxy-carbonyl, C, . e acyloxy, aromatic heterocyclic and aromatic heterocyclic thio, and further which may be 
substituted by 1 to 3 substituents selected from the group consisting of a halogen. Cv 6 alkyl, oxa C^e alkoxy, amino 
and mono- ordi-C^ alkylamino. 

20 In the above fornrxjla [I], Z represents a divalent youp. The "divalent group" is a group connecting the condensed 
pyrimidinone or condensed pyridazinone ring to the ring (Ar 1 ) and contains 1 to 5 (preferably 1 to 3) atoms selected 
from carbon, nitrogen, oxygen and sulfur. The group includes a divalent aliphatic group (e.g. straight-chain or branched 
aliphatic group consisting of 1 to 6 carbon atoms) which contains -NH-, -0- or -$- in the suitable positions. The divalent 
aliphatic group is a C^g alkylene (e.g. methylene, ethylene, trimethylene, tetramethylene) or a C2. 6 alkenylene (e.g. 
25 vinyl ene. propenylene). Thus, for example, Z may be -CH^, -NH-, -0-, -S-, -CH 2 CH 2 -, -CH 2 -NH-, -CH 2 -0-, -CH 2 -S-, - 
CH 2 CH 2 CH r , -NH-CKfeCHa-, -CH^NH-CIV, O-CHjfCH;,-, -OVO-CH^, -S-CH 2 CH 2 -, -CH 2 -S-CH 2 -. etc. 

Said ‘divalent group" may have 1 to 3 siijstftuents selected from afcyl (e.g. methyl, ethyl, propyl, Isopropyl, 
butyl, isobutyl, sec-butyl, tert-butyl, etc.), C 2 _g alkenyl (e.g. vinyl, altyl, isopropenyt, etc.), C2.6 alkynyl (e.g. propargyl, 
ethynyl, etc.). C^e alkoxy (e.g. methaxy, ethoxy, propaxy, isopropoxy, etc.), C^g alkylthio (eg. methylthto, ethytthio, pro- 
30 pylthio, isopropylthio. etc ), Gj. 6 ac yl (® 9- fornyl, acetyl, etc.), amino, halogen (e.g. fluorine, chlorine, bromine, iodine), 
hydroxy, mercapto and coco, etc. 

Where the "divalent group" represented by the symbol Z, contains carbon atoms in directly adjacent positions, the 
carbon-to-carbon linkage may be an unsaturated bond (e.g. double bond). Preferable examples are -CH=CH- t -CH 2 - 
CH=CH-, etc. 

35 The preferable examples of the symbols A, Ar 1 , Ar 2 and Z are as follows: 

The ring A : 

(A-l) an optionally substituted condensed pyrimidmone ring, wherein "the optionally substituted condensed pyri- 
40 midinone” is of the same meaning as defind hereinabove, 

(A-2) an optionally substituted pyrrolo[2,3-cflpyrimkfin-4-one P quinazolfn-4-one, pyrido[l,2naJpyrimicfin-4-one. thia- 
zolo[3,2'e]|tyrimldln-5-one l pyrlmJdo[2,1-b]thiadin-6*onB or imldazo[2,l-b]qulna2oin-5-one, which may be partially 
reduced, wherein the term "optionally substituted" is of the same meaning as defined "optionally substituted" of the 
above "oondensed pyrimjdtnone", 

45 



sc 



55 
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(A-3) a moiety: 



5 



W 



!5 



20 



25 



30 




wherein A 1 and A 2 are independently an optionally substituted 5- to 8- m entered cartoocycfic or heterocyclic ring 
which may contain 1 to 4 hetero atoms selected from nitrogen, oxygen and sulfur (eg. cyclopentane, cyclohexane 
cycloheptane, benzene or an imidazole, pyridine, thiadine. thiazole, caazole. thiophene, pyrrole, pyrazole. pyrazlnel 
35 pyrimidine which may be partially reducted, etc.) which may have 1 10 3 substituents such as R 1 and R 8 ; R 1 and R 8 
are independenly a hytfrogen. haJogen (e g. fluorine, chlorine, bromine, iodine), C,. 6 alkyl (e.g. methyl, ethyl, pro- 
pyl, isopropyl). halogeno-C,. 6 alkyl (e.g. trifluoromethyf), hydroxyl, C v6 alkoxy (e.g. methoxy. ethoxy, pr epoxy iso- 
prcpoxy), halogeno-C,^ alkoxy (e.g. trHuluoromethoxy), C,^ alkyllhio (eg. methylthio, ethylthio, propylthio. 
®opropynnio) or halogeno-C,. 6 alkyl thio (e.g. trifluoromethylthio), preferably the hydrogen or Ci. s alkyl. 

(A-4) a moiety: 




55 

wherein the symbols A 1 . A 2 and R 1 are defined as in (A-3). 
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(A-5) a moiety; 



0 




wherein the syrhbols A 1 and R 1 are defined as in (A-3). 
(A*6) a moiety 



0 




0 



. (CH 2 ) n^A^R 1 

sA 



wherein n is 0 to 3, and the symbol R 1 ie defined as in (A-3), 
(A- 7) a moiety: 



o 




wherein n is 0 to 3. 
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(A-8) a moiety: 



5 



10 



0 




wherein R 1 is defined as in (A- 3), 

The_ay/nbol Z 

15 

(EM) a divalent C^. 6 aliphatic hydrocarbon grotp which may contain -NH-, -O- or -S-, (which is represented by Z 8 ), 
wherein the divalent 0\. e aliphatic tea Ci. e alkylene (e.g. methylene, ethylene, trimethylene, tertamethytene) or Cg. 
6 alkenyl ene (e.g. vlnyfene, propenylene), 

(B-2) a divalent aliphatic hydrocarbon group which may contain -O- or -S*. wherein the divalent aliphatic 
20 is a C t .£ alkylene or Cj_6 alkenylena as defined in above, 

(B-3) a Gje alkylene which may contain -O- or -S-, wherein the C t -6 alkylene Is preferably methylene. 

(B-4) a C-i.6 alkylene which may contain -O-, wherein the alkylene is preferably methylene, 

(B-5) a C 2 . 6 alkenylene (e g. vlnyfene). 

(B-8) -S-CH 2 - ( -O-CHa- or -CH 2 *, 

25 (B-7) -0-CH2- or -CHg-, 



The symbol A 4 

(C-i) an optionally substituted aromatic ring, wherein the aromatic ring is C 6 _ 10 aryl (e.g. benzene, naphthalene) or 
so pyridine; the term "optionally substituted" Is defined as in the symbol A, 

(C-2) a para-substituted benzene or para-disubstituted benzene, 

The symbol Ar 2 

55 (D-i) an optionally substituted aromatic ring, wherein the aromatic ring is Cfi. 10 aryl (e.g. benzene, naphthalene), 

pyridine, indole, pyrrole, imidazole, thiophene, pyrazine, pyrimidine, purine, quinoline or teoquinoline; the term 
"optionally substituted" is defined as in the ring A, 

(D-2) an optionally substituted phenyl, pyrldyl, indoiyl, pyrrofyl, thienyl, piperWIno, plperazlno or morpholi nogroup, 
wherein the term "optionally substituted" is defined as in the ring A, 

40 (0-3) an optionally substituted phenyl group, wherein the term "optionally substituted" is defined as in the ring A, 

{0-4) an optionally substituted piperlzino piperadlno or morpholine group, wherein the term "optionally substituted" 
is defined as in the ring A, 

(0-5) an optionally substituted piperidino or piper azino group, wherein the term "optionally substituted” is defined 
as in the ring A. 

45 (D-6) a phenyl group which may be substituted by 1 to 5 substituents selected from the group consisting of a Ci.g 

alkyl (e.g. methyl, ethyl, propyl, isopropyl). halo-C^ alkyl (e.g. trifluoromethyl). alkoxy (e.g. methaxy. ethoxy, 
propoxy, isopropoxy). halo-C^g alkoxy (e.g. trifluoromethoxy). alkyithio (e.g. methylthio, ethyfthio, propylthio, 
isopropytthio). haio-C V e alkyithio (e.fl. trifluoromethylthio), halogen (e.g. fluorine, chlorine, bromine, iodine), amino, 
mono- or di-C^ alkylamino (e.g. methylamino, ethylanrtino dimethyiamino, diethylamino), C-,.6 acylamino (e.g. 
so formylamino, acetyianrwno), C f . 6 alkyl-carbonyl (e.g. acetyl, propyonyf), C 6 . 10 aryl-carbonyl (e g. benzoyl). C/.n 
aralkyl-carbonyl (e.g. benzylcarbonyl). C ^ alkoxycarbonyl (e.g. methoxycarbonyl, ethoxy carbonyl, propaxycarbo- 
nyl, isopnopoxycarbonyl), acyloxy (e.g. formylaxy, acetaxy), carbamoyloxy, mono- or di-Ci. 6 alkylcarbamoyl 

(eg. methyl cart>amoytoxy. dtmethyicarbamoyloxy), cyano, nftro. carbamoyl and mono- or dl-C^ alkyl -carbamoyl 
(e.g. methyfcarbamoyJ. ethylcarbamoyl, dimelhylcarbamoyl , diethylcarbamoy!}. 

55 
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(D*7) a moiely: 



5 




a 



io wherein R a is a substituent group which is defined as the substituent of the ring A, preferably a halogen (e.g. fluo- 
rine, chlorine, bromine, iodine), Ci_e alkyl {e g. methyl, ethyl, propyl, Isopropyl), hfdo-C v6 alkyl (e g. trifluoromethyl), 
Ci-6 aikoxy (e.g. methoxy, ethoxy, propoxy, isopropoxy) or halo-C^ afkoxy (eg. tr if utuorom ethoxy), 

(D-8) a moiety: 

15 




wherein R 6 is defined as above, 
25 (D-9) a moiety: 




wherein Ar 3 is a ring; W is a bond, a carbonyl or a divalent Ci-e aliphatic hydrocarbon groif) which may contains - 
NR 3 - (R 3 is a hydrogen or a alkyl group (e.g. methyl)), -O- or -S-; T is an optionally substituted amino group. 



The term Ting’ represented by Ar 3 is ol the same meaning as defined in Ar 1 and Ar 2 . The preferable examples are 
piperidino, pperazino, phenyl or pyridyt. and more preferably a moiety: 

AO 



-0--Q- 



so The term "divalent aliphatic hydrocaibon group" is defined as in (B-i), preferably -CH 2 -, -CHgCHj-, -O- 
ch 2 ch 2 - 

The term "amino group" includes a primary to tertiary amino group such as a mono- or di-C^ alkylamino (e.g. 
methyl amino, ethylamino, dimethyfamlno. dlethylamino), a mono- or di-Cg^o arylamtoo (e.g. phenyl ami no, diphe- 
nyl a mi no). a cyclic amino (e.g. piperidino, piperazine, morpholino), and so on. The preferable examples are a cyclic 
55 amino (e.g. piperidino, pfcerazino). The "amino group" may have 1 to 3 substituents such as -M defined hereinabove. 

The preferable combinations are as fellow: 

(A-1),(B-1).{C-1).(D-1)/ <A-2).(B-1).(C-2),(D-1 )J (A-3),(B-1),(C-2).(0-1)/ (A-4).(B-1),(C-2),(D-iy(A-5),(B-1) ( (C- 
2).(D-1)/ (A-6),(B-1),(C-2),(D-1)/ (A-7),(B-1).(C-2),(D-1)/ (A-2),(B-2),(C-2).(D-1)/ (A3).(B-2),(C-2),(D-1)/ (A4),(B-2).(C- 
2),(D-1)/ (A-5),(B-2),(C-2),(D-f)y (A-6),(B-2),(C-2).(D-1)/ (A-7),(B-2) f (C-2).(D-1)/ (A-2),(B-3).(C-2),{D-1)/ (A-3),(B-3).(C- 
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2).(D-1)/ (A-4).(B-3).(C-2),{D-1)/ (A-5), (B-3), (C-2),(D- 1 )/ (A-6),(B-3).(C-2).(D-1)/ (A-7).(B-3).(C-2),(D-1 )/ (A-2).(&4),(C- 
2).<D-1)/ (A-3),(B-4),(C-2),(D-1)/ (A-4).(B-4),(C-2).(0-1)/ (A-5).(B-4),(C-2),(D-1)/ (A-6).(B-4).(C-2),(D-1 )/ (A-7).(&4),(C- 
2).(D 1)/ (A-2).(B-S),(C-2).{D-1)/(A-3).(B-5),(C-2).(0-1)/ (A-4),(B-5).(C-2).(D-1)/ (A-5).(B-5).(C-2).(D-1)/{A-e).(B-5),(C- 
2),(D-1)/ ( A-7) ,(B-5) , (C-2), {D- 1 y (A-3),(B-3).(C-2).(D-2)/ (A-4),(B-3).(C-2),(D-2)/ (A-4),(B-3),(C-2),(D-2)/(A-5).(B-3),(C- 
2).(D-2)/ (A-6).(B-3),(C-2),(D-2)/ (A-7).(B-3).(C-2).(0-2)/ (A-3),(B-5).(C-2),(D-2)/ (A-4).(B-5).(C-2),(D-2)/ (A-5).(B-5),(C- 
2).(D-2)/ (A-6).(B-5),(C-2),(D-2)/ (A-7),(B-S),(C-2).(D-2)/ (A-3).(B-3),(C-2),(D-3)/ (A-3),(B-3),(C-2),(D-4)/ (A-4).(&3),(C- 
2),(D-3J/ (A-4),(B-3),(C-2).(D-4)/ (A-5),(B-3),(C-2),(D-3)/ (A-5),(B-3).(C-2).(D-4)/ (A-6),(B-3),(C-2),(D-6)/ (A-7),(M),(C- 
2),(D-6)/(A-6).(B-4),(C-2).(D-6y(A-7) 1 (B-4),(C-2) l (0-e)/(A-6) l (B-6) 1 (C-2),(0-5)/(A-7).(B-6).(C-2),(D-S)/{A-a).(B-7),(C- 
2),(D-6)/ (A-7),(B-7),(C-2),(D-6)/ (A-6),(B-7),(C-2),(D-7)/ (A-7),(B-7).(C-2),(0-7)/ (A-S),(B-7),(C-2),{D-8)/ (A-7).(B-7),(C- 
2).(D-8)/(A-1).(B-1),(C-1).(D-9)/(A-2).(B-1) l (C-2),(D-9y {A-3),(B-1).(C-2) 1 (D-9)/(A-4),(B-1),(C-2) 1 (D-9)/(A-5),(B-1) 1 (C- 
2),(D-9)/(A-6),(B-1),(C-2),(D-9)/(A-7),(B-1),(C-2),(D-9)/(A-8),(B-1),(C-2),(D-9)/(A-3).(B-2),(C-2),(D-9)/(A-4),(B-2).<C- 
2),(D-9)/ (A-5).(B-2).(C-2).(D-9)/ (A-6),(B-2),(C-2),(0-9)/ (A-7),(B-2).(C-2).(D-9)/ (A-8).(B-2),(C-2).(D-9)/ <A-3).(&4).(C- 
2}.(D-9)/ (A-4).(B-4).(C-2).(D-9)/ (A-5),(B-4),(C-2).(D-9)/ (A-6),(B-4).(C-2),(D-9)/ (A-7),(B-4).(C-2).(0-9)/ (A-8).(B-4),(C- 
2).{D-9)/ (A-3).(B-6),(C-2).(D-9)/ (A-4),(B-6),(C-2).(0-9)/ (A-5),(B-6).(C-2),<0-9)/ (A-6).(B-6).(C-2).(D-9)/ (A-7),(B-6),(C- 
2),(D-9)/ (A-0).(B-6),(C-2),(D-9)/ (A-3),(B-7),(C-2),(D-9)/ (A-4).(B-7),(C-2),(D-9)/ (A-5).(B-7),(C-2).(D-9)/ (A-6).(B-7),(C- 
2),(D-9)/ (A-7).(B-7),(C-2),(D-9)/ (A-8),(B-7),(C-2),(D-9) and so on. 

The following are examples of preferred compounds (Q or salts thereof. 

( 1 ) Compounds of me formula. 



B-Z-Ar’-CO-Ar 2 fl-a] 

wherein ring B represents an optionally substituted, (1) pyrrok>(2,3-d]pyrlmidin-4-one, (2) pyrrolo(3.2-d]pyrimidin-4- 
one, (3) pyrrolo(3,4-d]pyrimidin-4-one. (4) pyra2olo(3,4-d]pyrimidin-4-one. (5) pyra»lo(4,3-d]pyrimidin-7-onei (6) 6- 
oxopurine, (7) thieno(2,3-d|pyrimidin-4-one, (8) 1hieno[3,4-d]pyrimidn-4-one, (9) thiern[3,2-d]pyrirridin-7-one, (10) 
furo[2.3-dJ)yrimldin-4-one, (11) furo(3,4-d)pyriiTiidln-4-one. (12) furo[3,2-d]pfyrimidin-7-one, (13) isoxazoto{5,4- 
dlpyrimidin-4-one, (14) isaxazoto[4.5-dJpyrlmldln-7-one, (15) <Ka20te[5,4-d]pyrimldln-4-one, (16) oxazolo[4,5- 
d]pyrimidln-7-one, (17) thia20lo[5, 4-d]pyrlmMin-4-one, (18) thla20lo[4,5-dlpyrlmldir>-7-one, (19) isothlazolo[5,4- 
dJpyrimidin-4-one, (20) isotWazolo(4.5-d)pyrimidln-7-one, (21) triazoto[4,5-d]pyrimidin-4-one. (22) 1,2.4-tria- 
zolo(l ,5-a]pyrimidin-7-one t (23) dlhydrocydop8nta[dJpyrimidin-4-one, (24) 5H- or 7H-cycfopenta[d]pyrimidin-4- 
one. (25) pyrido[2.3-</Jpyrirnicin-4-one, (26) pyrido[3.2-dfoyrinidin-4*one. (27) pyrido[4.3-dlpyrimidin-4-one > (28) 
pyrido{3,4-d]pyriinidin-4-one^ (29) puteridin-4-one. (30) pyrroloI1.2-a]pyrimitfin-4-one. (31) pyrimidop.4-B]pyrimi- 
din-4-one, (32) pyrimido(4,5-d]pyrlmi(fin-4-one. (33) pyrimldo(5,4-d]pyrimidin-4-one, (34) pyridazino[2,3-a]pyrimi- 
din-4-one. (35) pyridazino[4.3-d]pyrimidin-4-one. (36) pyridazino[3,4-d)pyrirnidin-4-one. (37) xanthine, (38) uric* 
acid, (39) pynoto[3.2-d]pyrinwdine-2,4-dione, (40) pynoto[2,3-dJpyrimldin0-2,4-dlone, (41) pymolo[3.4-d]pyrimkfne- 
2,4-dione, (42) pyridazino[4.5-b]-1.5-oxazepin-9(8H)-one, (43) pyridazino[4,5-b]-1.4-oxazin-8(7H) one, (44) pyr- 
rolo(3,4-d]pyridazin-4(5H)-one. (45) pyrrolo[2,3-d]pyrida2in-7(6H)-one, (46) pyrToio[2,3-d]pyridazin-4(5H)-on8, (47) 
imida2o[4,5-d|5yfidazin-4(5H)-one, (48) imlda*o(4,5-c]pyridazin-6(5H)-one, (49) pyrazolo[4,3-d]pyildazin-4{5H)- 
one, (50) pyraz olo[3, 4-d]pyridazin-4{5H)-one, (51) triazo)o[4,5-d]pyridazln-4(5H)-one, (52) pyrido(2.3-d]pyridaan- 
5(6H)-one or (53) thiazolo(4,5<l)pyridazln-7(6H)-one; the other symbols are defined as hereinbefore or sails 
thereof. 

The substituent or substituents which may be substituted on B are the same as the substituent or substituents 
substituted on A. 

(2) Compounds of the formula: 



D-Alk-E-Ar’-CO-Ar 2 |l-b] 

wherein ring D represents an optionally substituted, (1) qulnazoiin-5-one, (2) pyrldo[l ,2-a]pyrirrMln-4-one. (3) imi- 
dazo(i ,2-a]pyrimidin-5-one, (4) thiazolo[3,2-a]pyri midin-5- one, (5) oxazolol3.2-a]pyrimidin-5-one or pyrido[1,2- 
a]pyrimidin-4-one; Aik represents a C ,. 3 aikylene (e.g. -CH 2 -, -CH 2 CH r , etc.); E represents a bond, -S-, -0-. -NR- 
, -S-CHj-, -O-CHg-. -NR-CHg- |R represents hydrogen, C 1.5 alkyl (e.g. methyl, ethyl, propyl, isopropyl, etc.) or C 2 . 
s alkenyl (e g. vinyl, ally), etc.; the other symbols are of the same meanings as defined hereinbefore. 

The substituent or substituents which may be substituted on D are the same as the substituent or substituents 
substituted on ring A. 

(3) Compounds having a -Z-Ar’-CO-Ar 2 moiety In position-1 of (he imldazo[1 ,2-a]pyrlmidin-5-one ring that may be 
substituted, or salts thereof. 

The substituent or substituents that may be substituted on said imidazo[1 ,2-a]pyrinrtidin-5one are the same as 
the substituent or substituents substituted on ring A. Th symbols Z. Ar 1 and Ar 2 are defined as hereinbefore. 
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Compound [I] or a salt thereof can be typically produced in accordance with the following reaction schemes. 
Reaction Schemes 
s (Scheme 1) 

HZ-Ar 1 + X-CO-Ar 2 -► HZ-Ar* -CO-Ar 2 HZ-Ar 1 -CO-X + Ar 2 -* HZ-Ar’-CO-Ar 2 

(Scheme 2) 

JO 

Y-Ar 1 + X-CO-Ar 2 -► Y-Ar’-CO-Ar 2 Y-Ar'-CO-X +Ar 2 -> Y-Ar ’-CO-Ar 2 

(Scheme 3) 

15 A-Y* + Y-Ar 1 -CO- At 2 -> A-Z-Ar 1 -CO-Ar 2 

(Scheme 4) 

A + X-Z-Ar 1 -CO-Ar -» A-Z-Ar 1 -CO-Ar 2 A-X + HZ-Ar 1 -CO-Ar 2 -> A-Z-Ar’-CO-Ai 2 

20 

(Scheme 5) 

A® + A^Z-Ar 1 -CO-Ar 2 -» A-Z-Ar 1 -CO-Ar 2 

25 (Scheme 6) 

A-Z-Ar 1 4- XCO-Ar 2 -> A-Z-Ar 1 -CO-Ar 2 

In the above reaction schemes, -CO-X represents a reactive derivative of a reactive carboxyl group; Y and Y° react to 
30 form the group represented by Z on mutual reaction; X-Z- represents s reactive derivative of Z; A® and A b , taken 
together, represents a condensed pyrimidrnone or condensed pyridazinone ring A as formed on mutual reaction; X rep- 
resents a reactive groqp. 

Referring to the above (Scheme 1), the reactive derivative of a carboxyl group as represented by -CO-X includes 
acid halides (e g. acid chloride, add bromide, etc.) and acid anhydrides (e g. the anhydride ot A^COOH and a rrixed 
55 acid anhydride with a different acid such as formic acid). The reaction is generally carried out in the presence of a Lewis 
acid (e.g. aluminum chloride, aluminum bromide, tin chloride, antimony chloride, titanium chloride, boron trifluoride, 
etc.). The reaction solvent can be virtually any solvent that is indifferent to the reaction, typically carbon disulfide or a 
halogenated hydrocarbon. Where HZ-Ar 1 or Ar 2 is liquid, HZ-Ar 1 or Ar 2 can be used as the solvent as well. The reaction 
temperature may range from 0°C to the boring point of the solvent but Is generally 20»C to 80*C. The reaction time is 
40 about 1-12 hours. Though it depends on the substrate, the amount of the catalyst is 1-5 times relative to tie reactive 
derivative of the carboxyl compound. The reaction according to (Scheme 2) also proceeds under similar condStions to 
those used in the reaction according to (Schema 1). Referring to the above (Scheme 2) and (Scheme 3). Y and Y® are 
the groups forming the divalent group Z by carbon-carbon bonding reaction, nitrogen-cartoon bonding reaction, oxygen- 
carbon bonding reaction, sulfur-carbon bonding reaction or the like. The specific reactions giving the divalent group Z 
4S from Y and Y® include the Witting reaction, Grignard reaction, a Idol reaction. Claisen reaction, carbon-carbon bonding 
reaction with the aid of a transition metal, nitrogen-carbon bonding reaction through alkylation or arylalion of the amino 
group, oxygen-carbon bonding reaction by O-alkytation of the alcohol, and siJfur-carbon bonding reaction by S-alkyla- 
tlon of mercaptan, among other reactions. The alkylation of the amino groip, alcohol and mercaptan can be Invariably 
carried out advantageously in the presence of a base. The base that can be used includes sodium hydroxide, potas- 
sc sium hydroxide. sodium carbonate, potassium carbonate, sodium hydride, sodium methoxide and sodium ethoxkfe. The 
reaction solvent that can be used for the alkylation ol the amino group or mercaptan includes alcohols (eg. methanol, 
ethanol, propanol, etc.), amides (e g. dimethyKormamide. dfanettylacetamide, 1 -methyl-2-pyrrolidone, etc ), and dime^ 
thyl sulfoxide. For alkylation ol the alcohol, an amide or dimethyl sulfoxide can be used on a routine basis These reac- 
tions proceed in the temperature range of 0»C to the boiling point of the solvent used, preferably at room temperature 
55 to the boiling point of the solvent, and goes to completion In 1 to 10 houis, generally in about 5 hours. Wha-e one of Y 
and V® is an amino compound and the other is a carboxylic acid or a reactive derivative thereof. Z may be produced by 
amide bond formation. The reaction technology that can be used tor this purpose is the usual amidation reaction. 
(Scheme 4), presetted hereinbefore, is relevant to the case to which the fused pyrimidinone or fused pyridazinone ring 
A has an amino group and represents the reaction for bonding Z to the amino group. The reactive derivative of Z as 
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represented by X-Z-indudes one in which X is a halogen atom {e.g. chlorine, bromine, iodine, etc.), an alkyl group or 
an aryteulfonyloaty group (e.g. methanesuttonytoxy, p-tcrfuenesulfonyloxy. etc.), tor instance. This reaction is generally 
carried out in the presence of a base. The base that can be used tor this purpose includes but is not limited to sodium 
hydroxide, potassium hydroxid . sodium carbonate, potassium carbonate, sodium hydride, sodium meth oxide and 
5 sodium ethoxide. The solvent may be any solvent that is inert to the reaction, thus indudtog methanol, ethanol, dimethyl 
sulfoxide. N.N-dimethylformamide and cfimethylacetamide, to mention but a few examples. The reaction temperature 
may range from 0°C to the boiling point of the solvent and the reaction goes to completion in 1-10 hours, usually in 
about 5 hours. (Scheme 5), given hereinbefore, represents the reaction for forming the fused pyrimidinone or fused pyri- 
dazinone ring A and Is relevant to the case in which the ring precursor compound A a or A b already has a -Z-A^-CO-Ar 2 
w moiety, it should be understood that, as shown in (Scheme 6), the sequence of first synthesizing the A-Z-Ar 1 moiety and 
adding a -CO-Ar 2 moiety thereto can also be enrployed. 

The starting compounds and intermediate compounds either mentioned or inferred herein may each be used in the 
form of a salt, and the type of salt is not particularly critical as far as the production stage is concerned. Thus, tor exam- 
ple, salts with various in-organic acids (e.g. hydrochloric acid, sulfuric acid, phosphoric acid, etc.), organic acids (e.g. 
is acetic add, propionic acid, citric acid, tartaric acid, malic acid, oxalic add, etc.), alkali metals (ag. sodium, potassium, 
etc.), alkaline earth metals (ag. caldum, magnesium, etc.) and organic bases (e.g. iriethylamine, piperidine, etc.) can 
be employed. 

In the above reactions according lo the present invention and the reactions for synthesizing the starting compounds 
used there, where any starting material coopound has an amino group, a carboxyl group and/or a hydroxyl group as a 
20 substituent, such functional group or groups may be previously blocked or masked using protective groups which are 
conventionally used in peptide chemistry and the objective compound can then be obtained by eliminating the protec- 
tive group or groups after the intended reaction. 

The protective group that can be used tor masking an amino group indudes Ci .& alkyl-carbonyl (e.g. formyl, acetyl, 
ethyl carbonyl, etc.), benzyl, tert-butyloxycarbonyl, benzyloxycarbonyl, ^luorenylmethytaxycaibonyl, allylaxycarbonyi, 
25 phenylcarbonyl, Ci.g alkytoxycarbonyi (eg. methoxycarbonyl, ethoxycarbonyl, eta), C7.10 aralkylcarbonyl (ag. benzyl - 
carbonyl etc.), trytyJ, phthaloyl. N.N-dimethylaminomethylene, eta These groups may have 1-3 sifcstituent groups such 
as halogen (e.g. fluorine, chlorine, bromine, iodine) and nitro. 

The protective group for masking a carboxyl group includes alkyl (e.g. methyl, ettyl, n-propyl, iso-propyl, butyl, 
tert -butyl, etc.), phenyl, silyl, benzyl and allyl, to name but a few examples. These groups may have 1*3 substituents, 
30 which may for example be halogen (ag. fluorine, chlorine, bromine, iodine) and nitro. 

The protective group for a hydroxyl group includes methoxymethyl, aHyi. tert-butyl. C7.10 aralkyl (ag. benzyl etc.), 
C^e alkyl-carbonyl (e.g. formyl, acetyl, ethyl carbonyl, etc.), benzoyl, Cj.^q aralkyl-carbonyl (e.g. benzytcarbonyl etc.), 
pyranyl, furanyl, trialkylsilyl, etc. These groups, in turn, may have 1-3 substituents, typically halogen (e.g. fluorine, chlo- 
rine, bromine, iodine), C^g aJkyl (e.g. methyl, ethyl, n-propyl, etc.), phenyl. C/.-jg aralkyl (e.g. benzyl etc.), and nitro. 

35 Removal of such protective groups can be carried out by techniques either known per se or analogous to known 
techniques. By way of illustration, a method using an add or a base, reductive deprotection, and a technique using any 
of ultraviolet light, hydrazine, phenythydrazine, sodium N-methyldithiocarbamate, tetrabutylammonium fluoride, palla- 
dium acetate, etc. can be mentioned. 

Where any of the above reactions yields the objective compound in its free form, rt may be converted to a salt in the 
40 conventional manner. Conversely where a salt is obtained, it can be converted to the free compound or a different salt 
species. The resulting compound [I] or salt can be separated and purified from the reaction mixture by any known pro- 
cedures such as rerfstrlbution, concentration, solvent extraction, fractional distillation, crystallization, recrystallization, 
chromatography, etc. 

Further, where compound [I] or a salt thereof exists as ctiastereomers or conformers, the respective isomers can be 
45 fractionally isolated by the same separation and purification procedures as mentioned above. Where compound [Q or 
salt is a racemic compound, it can be resolved into d* and Msomere by optical resolution procedures known per se. 

Where compound [I] contains & basic group, H can be isolated in the form of an acid addition salt, preferably as a 
pharmacologically acceptable acid addition salt. The acid that can be used for this purpose includes inorganic acids 
(e.g. hydrochloric acid, sulfuric acid, phosphoric acid, etc.) and organic acids (e.g. acetic acid, propionic acid, citric acid, 
so tartaric acid, malic acid, oxalic acid, etc ). Where compound (I) contains an acidic group, it can be provided in the form 
of a salt using a base, particularly a pharmacologically acceptable base. The base that can be used for this purpose 
includes alkali metals (e.g. sodium, potassium, etc.}, alkaline earth metals (e.g. calcium, magnesium, etc.), and organic 
bases (e.g. trlethytamlne. piperidine, etc.). 

Compound [I], inclusive of its salt, has an excellent antineoplastic activity with a low toxic potential and a low risk of 
55 side effects and, therefore, can be used as an antineoplastic drug against primary cancer such as prostate cancer, pan- 
creatic cancer and lung cancer in mammalian animals (e.g. man. cow. 00c horse, dog. cat, monkey, mouse, rat. etc.). In 
addition, because of its antimetastatic action, postoperative recurrence-preventing action, and action to alleviate neo- 
plasm-associated symptoms (such as pain, cachexia, etc.), the compound has a high clinical utility value. Moreover, 
additive or synergistic effects can be expected by using conpound [0 or a salt thereof in combination with other drugs 
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(e g. alkylating agents such as ifosfamid . estramustine sodium phosphate, nimustine hydrochloride, etc. ; antimetabolic 
agents such as 5-fluorouracil. tegafur, etc.; anibiotics such as mitomycin C. doxorubicin hydrochloride, bleomycin, 
peplomycin sulfate, adarubidn hydrochloride, neocarzinostatin, etc.; d^platin and carboplatin; among others). BRM 
(IL-2, IFN-a, IFIM-p, IFN^. TNF-a, etc.), neovascularization inhibitors, etc., therrootherapy, and, in the treatment of pros- 
s tate cancer, hormone therapies (orchiectomy, estrogen therapy, and administration of diethyfstilbestrol diphosphate. 
LHRH-agonists, LHRH-antagonists, etc.). 

And, the compound (0 or a salt thereof has also an excellent activity in the eradication of Helicobacter pylori, and 
therefore can be used for prevention and treatment of infections caused by Helicobacter pylori. The Infections caused 
by Helicobacter pylori include duodenal ulcer, gastric ulcer, oesophagitis, gastritis, gastric cancer, and so on. 
io A combination of the compound [I] or a salt thereof and one to three agents selected from the group consisting of 
an anti-ulcer agent and an anti-microbial agent is a preferable therapy against diseases of systems cfigestorium caused 
by Helicobacter pylori. The anti-ulcer agents include proton pump inhibitor (eg. lansoprazole, omeprazole, parrtopra- 
2 ole, pariprazole, leminoprazde etc.), Hg-receptor antagonist (eg. dmetidine, ranitidine, famotidine etc.), and so on. 
The anti-microbial agents include amoxicillin, clarithromycin, tetracycline, metronidazole, tinidazde. and so on. The dis- 
*5 eases of systems digestrium include duodenal ulcer, gastric ulcer, oesophagitis, gastritis, gastric cancer, and so on. 

Compound [fj or a salt thereof can be safely administered, whether orally or otherwise, either as It is or as a phar- 
maceutical composition or dosage form prepared using pharmaceutically acceptable carriers in accordance with a per 
se known manufacturing protocol (as described inter alia in Japanese Pharmacopoeia XII). the pharmaceutical compo- 
sition or dosage form including but being not limited to tablets (inclusive of dragees, film-coated tablets, ete.). powders, 
20 granules, kaoucais. capsules (inclusive of soft capsules), solutions, drip injections, inactions, dosage forms for external 
use (e.g. transnasal and transdermal dosage forms), suppositories (ag. rectal suppositories and vaginal supposito- 
ries). and controlled release preparations, among other drug delivery systems. The dosage depends on the subject, 
administration route, and type of disease, among other factors. Taking oral administration to an adult patient with cancer 
of the prostate gland as an example, the recommended dosage should be 0.1 to 20 mg/kg, preferably 0.2 to 10 mgJHg, 
25 as active ingredient (compound [I] or salt), to be administered i n a single dose or in a lew divided doses daily. 

The pharmaceutically acceptable carriers mentioned above can be selected from among those organic and inor- 
ganic carriers which are conventionally used In pharmaceutical practice. Thus, these sitostances are incorporated in 
solid dosage forms as the excipient, lubricant, binder, disintegrator, thickener, eta or In liquid dosage forms as the sol- 
vent, dispersant soliialllzer, suspending agent, isotonizing agent buffer, soothing (local anesthetic) agent, etc. Where 
30 necessary, such other additives as preservatives, antioxidants, coloring agents, sweeteners, etc. can be Incorporated. 
Preferred examples of the excipient are lactose, sucrose. D-mannitol, starch, crystalline cellulose, light silicic anhydride, 
etc. Preferred examples of the lubricant are magnesium stearate, calcium stearate, talc, colloidal silica, etc. The binder 
is preferably selected from among crystalline cellulose, sucrose, D-mannitol, dextrin, hydraxypropylcellutoee, hydroxy- 
propylmethylcellulose. and polyvinylpyrrolidone, to name but a few. The disintegrator includes such preferred species 
35 as starch, carboxymethylceilulose, carboxymethylcellulose calcium, croscarmellose sodium, carboxymethyl starch 
sodium, etc. The thickener or viscosity builder includes such preferred species as natural gums, cellulose derivatives, 
and acrylic polymers, among others. The solvent is preferably selected from among water for injection, alcohol, propyl- 
ene glycol, macrogote, sesame oil, corn oil and so forth. The dispersant includes such preferred species as IWeen 80, 
HCO 60, polyethylene glycol, carboxymethylcellulose, sodium alginate, etc. Among preferred examples of the solibi- 
40 lizer are polyethylene glycol, polypropylene glycol, D-mannitol, benzyl benzoate, ethanol, trisaminomethane, choles- 
terol, triethanolamine, sodium carbonate and sodium citrate. The preferred suspending agent includes surfactants such 
as stearyttrlethanolamlne, sodium lauryl sulfate, lauryl-ammopropionicacld, lecithin, benzalkonlum chloride, benzetho- 
nium chloride, glycerin monostearate, etc., and hydrophilic macromofecutar substances such as polyvinyl alcohol, pol- 
yvinylpyrrolidone. carboxymethylcellulose sodium, methyl cellulose, hydroxymethyl eeUu lose, hydroxyethylcell ulose, 
45 hydroxypropylcellulose. etc. The preferred isotonizing agent includes soefium chloride, glycerol, D-mannitol and so 
forth. The preferred buffer includes phosphate, acetate, carbonate, citrate and other buffer solutions. A preferred exam- 
ple of the soothing agent is benzyl alcohol. The p referred preservative includes p-hydroxybenzoic esters, chlorobutanol , 
benzyl alcohol, phen ethyl alcohol, dehydroacetic acid, and sorbic add, among others. Preferred examples of the anti- 
oxidant are sulfites and ascorbic acid. 

so Typical dosage forms according to the present invention are now described. 

(1) Tablets, powders, granules and kaoucets: 

These dosage forms can be manufactured by adding an excipient, a disintegrator, a binder, a lubricant, etc. to com- 
55 pound [I] or a salt thereof and compression-molding the mixture, followed where necessary by masking the taste and 
applying an enteric or sustained-release coat. 
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(2) Injections: 

An aqueous injection can be manufactured by adding conpound [I] or a salt thereof as well as a dispersant a pre- 
servative, an isotortizing agent, etc. to an aqueous mecftum An oily injection can be manufactured by dissolving, sus* 
5 pending or emulsifying compound fl] or a salt thereof in a vegetable oil, such as oliv oil, sesame oil, cottonseed oil. 
corn oil, etc., propylene glycol, or tie like. 

(3) Dosage forms for external application 

io Dosage forms of this type can be manufactured by processing compound [I] or a salt thereof into solid, semisolid 
or liquid dosage forms. For example, a solid dosage form can be manufactured by pulverizing compound [I] or a salt 
thereof either alone or together with an excipient, a thickener, etc. to provide a powdery preparation. A liquid dosage 
form can be manufactured by formulating compound [I] or a salt thereof into an oily or aqueous suspension in substan- 
tially the same manner as the liquid dosage form mentioned above. The semi-solid dosage form is preferably a water- 
15 based or oil-based gel or ointment. These dosage forms may contain buffers, preservatives and the like. 

(4) Suppositories: 

Suppositories can be manufactured by processing compound [I] or a salt thereof into an oil-based or water-based 
20 solid, semisolid or liquid composition. The oleaginous base that can be used in such dosage forms includes higher fatty 
acid glycerides (e.g caccao butter, Witepsol, etc.), medium-chain fatty acids (e,g. Migryol etc.), and vegetable oils (&g. 
sesame oil. soybean oil, cottonseed oil, etc.). The hydrogel base that can be used includes natural gums, cellulose 
derivatives, vinyl polymers, acrylic polymers, and so forth. 

25 EXAMPLES 

The following reference examples, examples, tormtiation examples, and test examples are intended to describe 
tho present invention in further detail and should by no means be construed as defining the invention. Moreover many 
changes and modifications can be made without departing from the scope of the invention. The abbreviations used in 
30 the reference exarrples and examples have the following meanings. 

s: singlet, d: doublet t: triplet q: quartet, dd: double doublet, dt: double triplet, m: muftiplet br: broad. J: coupling 
constant, room temperature: 0-30°C 

Reference Example 1 

35 

2 - M ercapfo-3-methyl-6 , 7-di hydro-5H-cyclopenta[d]-pyrimidin-4^one 

Five (5) drops of concentrated sulfuric acid were added to a mixture ol 2-ethoxycarbonylcyclopontanonQ (31 .2 g) 
and methyl thiourea (is.O g) and the mixture was heated at 100°C for 2 days. The resulting precipitate was collected by 
40 filtration, rinsed with ethanol, and dried to provide the title compound as colorless powder (1 0.2 g). 

’H-NMR (DMSO-d 6 ) 6: 1.98(2H.m). 2.55(2H.t,J°7.2Hz). 2.74(2H,t.J=7.8Hz), 3.52(3H.S). 

Reference Example 2 

45 1 ,7-Dimethyl-2-mercapto-8-oxopurine 

A mixture of 1 .7-dimethylxantNne (500 mg) and phosphorus oxychloride (10 ml) was refluxed for 5 hours and then 
concentrated and the residue was dissolved In ethanol (15 ml). To this solution was added thiourea (1.06g) and the mix- 
ture was refluxed for 15 hours. After cooling, the resulting precipitate was collected by filtration, rinsed with ethanol, and 
so dried to provide the title compound (290 mg) as yellow solid. ’H-NMR (DMSOKfe) 6: 3.6Q(3H,s), 3.89(3H,s), 8.07(1H s) 
13.54(1H,brs). 

Reference Example 3 

55 9-Hydroxy-2,3-dimethyl-4H-pyrido[1 ,2-aJpyrimidin-4-or>e 

A mixture of 2-amino-3-hydroxypyridine (1 1 g), ethyl 2-methylacetoacetate (14.4 g). polyphosphoric acid (20 ml), 
and acetic acid (40 ml) was heated at 100°C wfth stirring for 4 hours. The reaction mixture was poured in ice-water, 
adjusted to pH 4 with aqueous sodium hydroxide solution and then to pH 7 with potassium carbonate. The resulting pre- 
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tipitate was extracted with chloroform and the extract was washed with water, dried, and concentrated to provide the 
title compound (3.63 g) as brown solid. 

’H-NMR (DMSO-dg) 2.25{3H.s) ( 2.49(3H,s), 6.97(1 H,dd.Ja7. 4,6.8Hz), 7.05(1 H,dd,J=7.4,1.6Hz), 

8.47(1 H.dd,J=6.8,1.6Hz). 

5 

Reference Example 4 

7-(4'(4-Chlorobenzoyl)benzyl)-2.6>dichloropurine 

to To a solution of 2,6-dichforopurine (3.25 g) in DMF (34 ml) was added potassium carbonate (2.85 g) as well as 4- 
<4-chlorobenzoyl)benzyl bromide (5.32 g) and the mixture was stirred at room temperature lor 24 hours. This reaction 
mixture was diluted with water and extracted with ethyl acetate and the extract was washed with saturated aqueous 
NaCI solution and dried over anhydrous sodium sulfate. The solvent was then distilled off and the residue was purified 
by silica gel column chromatography (hexane: ethyl acetate - 1 :1 >1 :3) to provide the title compound (1 .37 g, 19%) as 
t 5 colorless (anhydrous) powder. 

^-NMR (CDCI3) b: 5.76(2 H,s), 7.21-7.85(81^), 8.33(1 H,s). 

IR (KBr) : 1655. 1600, 1580, 1530, 1400, 1270, 1230, 1170. 1090, 990, 925, 750 cm 1 . 

Reference Example 5 

7-(4-(4-Chlorobenzoy l)benzyl)-2, 6-di ethoxypur in e 

To a solution of 7-(4-(4-chlorobenzoy0ben2yl)*2,6-dichloropurine (1.12 g) in ethanol (30 mi) was added sodium 
ethoxide (1 .83 g) and the mixture was stirred at room temperature for 96 hours. This reaction mixture was diluted with 
25 water and extracted with ethyl acetate. The extract was washed with saturated aqueous NaCI solution and dried over 
anhydrous sodium sulfate and the solvent was distilled off. The residue was washed with ether and hexane to provide 
the title compound (0.78 g, 67%) as colorless powder. 

'H-NMR {CDCy 6: 1.34(3H > t 1 J=7.0Hj). 1.50(3H,t,J=7.0Hz), 4.50(2H.q,J-7.0Hz). 4.55(2H,q,J=7.0Hz), 5.53(2H.S), 
7. 25- 7.80(81-1, m). 7.98{1H,S). 

xi IR (KBr): 2980, 1660, 1620, 1570, 1490, 1450, 1380, 1345, 1300, 1 190, 1140, 1120, 1090, 1065, 930 cm' 1 . 

Reference Example 6 

1-[4-(4-Chlorobenzoyl)benzyl)-4,5-dimethoxycarbonyl-imidazole 

35 

Under argon gas, sodium hydride (816 mg) was washed with hexane (10 mi) and dissolved in DMF (30 ml). This 
solution was cooled to 0°C and dimethyl lH-tmidazole-4,5-dicart>oxyiate (3.17 g) was added. The mixture was stirred 
at 0 a C for 1 5 minutes and at room temperature for 1 .5 hours and, then, recooled to 0°C. To this reaction mixture was 
added 4-(4-chlorobenzoyl)benzy1 bromide (5.14 g) and the mixture was stirred at room temperature for 1 hour. After 
40 addition of ice, the reaction mixture was diluted with ethyl acetate ( 1 50 ml) and the organic layer was washed with water 
(100 ml) 4 times and dried over anhydrous magnesium suffate. After the desiccant was filtered off, the solvent was dis- 
tilled off and the residue was purified by silica gel column chromatocyaphy (stationary phase 100 g; dlchloromethane: 
ether » 10:2-»2:1) to provide 4.06 g (59%) of the title compound. 

’H-NNIR (CDCy 5: 3.86(3H.s). 3.94(3H,s), 5.52(2H,s), 7.26(2H.d.J«7.2Hz>. 7.47(2H,d.J-8.6Hz). 7.64-7.80(5Km). 

45 

Reference Example 7 

l-[4-(4-Chloroben2oy1)benzyi]imida2o[4,5-d)pyrldazine-4(5H).7(6H)-done 

so To a solution of i-[4-(4-chlorobenzoyf)benzyl]-4 t 5-dimethoxycaibonylimida2oie (3.31 g) in methanol (20 ml) was 
added hydrazine monohydrate (1 .68 g) and the mixture was refluxed for 5 hours. The resulting crystals were harvested 
by filtration and suspended in waler ( 1 00 ml) and, after addition of concentrated HQ (10 ml), the suspension was stirred 
at 80°C for 30 minutes. The resulting crystals were collected by filtration and dried in vacuo to provide 2.67 g (yield 68%) 
of the title compound. 

55 1 H*NMR (DMSO) 6: 5.78t2H,s), 7.45-7. 77(8H,m). 8.49(1H f s). 
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Reference Example 8 



1 -[4-(4'Chlorob9nzoyl)benzyl]-4,7-dichlorotmidazo[4,5-d]p^riclsuine 

s In phosphorus oxychloride (33.2 g) was dissolved l-[4-(4.chloroben»yl)ben*ylJ-lmidtuol4.5-d]pyrida*ine- 
(5H),7(6H)-dione (2.57 g) and the mixture was refluxed tor 2 hours. After the phosphorus oxychloride was distilled off 
under reduced pressure, saturated aqueous solution of NaHCQ 3 was added to the residua and the resulting crystals 
were collected by filtration. The crystals were rinsed wtth water, dried in vacuo and purified by silica gel column chro- 
matography (stationary phase 30 g, dichloromeihane: ethyl acetate =* 1 :0-*4:1) to provide 2. 1 7 g (yield 77%) of the title 
io compound. 

1 H-NMR (CDCI3) 6: 5 85(2H,s). 7.26(2H.d,J=8.6Hz), 7.46(2H,d.J-8.4Hz). 7.72(2H,d.J=8.6Hz), 7.80(2H d J=8 4Hz) 
8.24{1H,s). 

IR (KBr): 1654. 754 cm ’. 
is Reference Example 9 



3-[4^4-Chloro6enzoyl)6enzylaminoJ-i -propanol 

To a solution of 3-amino- 1 -propanol (3.00 g) in ethanol (40 ml) was added 4-(4-chlorobenzoy»)benzyl bromide (3.10 
20 g) and the mixture was refluxed ter 4.5 hours. After cooling to room temperature, the solvent was distilled off under 
reduced pressure and the residue was extracted with ethyl acetate. The extract was dried over anhydrous magnesium 
sulfate and the solvent was distilled off under reduced pressure. The residue was purified by silica gel column chroma- 
tography (developed with chloroform: methanol = 9:1) to provide the title compound ae white powder (1.36 g; yield 
45%). 

2S ’H-NMR (CD0 3 ) 6: 176(2H,q,J-5.6Hz). 2.29(2H,m), 293(2H,t,J-5.6Hz), 3 83(2H,t, J-5.6Hzl 3 90{2H S) 7 41- 
7.50(4Hjn), 7.71-7. 78(4H,m). 

IR (KBr): 3255. 3140, 2840, 1660. 1600 Cm' 1 . 



Reference Example 10 

30 

2-Tert-butyl-4-chtoro-5-|N-(3-hydroxypropyl)-N-(4-(4-chlorobenzqy1)benzyl)amino]-3(2H)-pyridazinone 



35 



40 



In a solvent mixture of dioxane (5 ml) and water (5 ml) were dissolved 24ert-butyl-4,5-dichloro-3(2H)-pyrldaanone 
(473 mg) and 3-|4-{4-chlorebenzoy0benzyl-aniino)-1-propanol (1.30 g) and the mixture was stirred at 100°C ter 64 
hours. After cooling to room temperature, the reaction mixture was diluted with water and extracted with ethyl acetate. 
The extract was washed with saturated aqueous NaCI solution and dried over anhydrous magnesium sulfate. The sol- 
vent was then distilled oft under reduced pressure and the residue was purified by silica gel column chromatography 
(developer; n-hexane: ethyl acetate - 4:1 —►2:1) to provide the tide oompound as white powder (120 mg; yield 12%). 
H-NMR (CDCIj) & 1 ,63(9H,s), 1.83-1.98(3H.m). 3.51(2H,W=7.2HZ). 3.70{2H,m). 4.71 (2H/n). 7.40(2H,d.J=8.4Hz). 
7.46(2HxU=8.4Hz). 7.60(1 H.s). 7.75(2HxJ.J»8.4H2). 7.77(2H,d.J»8.4Hz). 

Reference Example 1 1 



2.3-Dichtoro-5-methyl-1H-pyrroto[2.3-dJpyndaan-4(5H)-one 

45 

A solution of methylhydrazine (4.72 g) and 3-caibethoxy-4,5-dichloro-2-formylpyrrole (4.72 g) in ethanol (50 ml) 
was refluxed ter 2 hours. After cooling to room temperature, concentrated sulfuric acid {0.5 ml) was added and Ihe mix- 
ture was retluxed tor another 21 hours. The reaction mixture was cooled to room tenperature and the resulting crystals 
were collected by filtration. The crystals were rinsed with ethanol and ether and dried in vacuo to provide the title com- 
so pound as brown powder (3.29 g; yield 81%). 

’H-NMR (DMSO-dg) 5: 3.66(3 H.s). 8.1 1(1H.s). 

IR (KBr): 3080, 2980, 1630, 1570 tan' 1 . 



55 
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Reference Example 12 

Ethyl l-[4^4-chioroberi2oy I) benzyl]- 5-(cfiethoxymethyl)imidazol8-4-cart>oxylate (A) and Ethyl 1 -J4-(4-chloroben- 
zoy0benzyf]-4{dletooxymethyl)imidazole-5-cartxixyiate (B) 

5 

To a suspension of 60% sodium hydride-oil (363 g) in DMF (15 ml) on an Ice-water bath was added a solution of 
ethyl 5-(diethoxymethyl)imidazole-4-cafbaxylate (2.00 g) in DMF (25 ml) dropwise and the mixture was stirred at roam 
temperature for 45 minutes. Then, a solution of 4*(4-chlorobenzoyl)b8nzyl bromide (2.81 g) in DMF (15 ml) was added 
and the mixture was further stirred at 60 D C for 3 hours. The reaction was stopped by adding a saturated aqueous solu- 
ttf tion of ammonium chloride and the mixture was extracted wfth ethyl acetate The extract was dried over anhydrous 
magnesium suttate and the solvent was distilled off under reduced pressure. The residue was purified by silica gel col- 
umn chromatography (developer : rvhexane-ethyl acetate = 1 :2) to provide the title compound (A) as white powder (2.18 
g; yield 56%) and the title compound (B) as brown oil (1.18 g; yield 29%). 

15 (A): ^-NMR (COCI 3 ) 6 : 1.13(6H,U»7.0Hz), 1.42(3H,1,J=7.0Hz), 3.43-3.59(2H,m), 3. 70-3. 87(2 H,m), 

4.39(2H,q,J=7.0Hz), 5.53(2H.s), 6.41(lH,s), 7.28(2H,d,J c 8.4Hz), 7.41(1H,S), 7.46(2HxU=8.4Hz), 

7 72(2H,d.J=8 4Hz), 7.74(2H,d,J=86Hz). 

IR (KBr): 3120. 3050. 2980, 2950. 2900, 1700. 1660 cm’ 1 . 

(B): 1 H-NMR (CDCI a ) 6: 1 .25(6H,t.J=7.2Hz), 1 32(3H,t,J=7.0Hz). 3.61-3.85{4H.m). 4.30(2H.q.J»7.2Hz), 
20 5.57(2H,s). 6.08(1 H.s). 7.24(2H,d.J=8.4Hz), 7.46<2H.d,J=8.4Hz). 7.68-7.77(5H.m). 

Reference Example 1 3 

Ethyl 1 -(4-(4-chlorobenzoyl)benzylJ-5-formyl-imidazole-4-carboxylate 

25 

In 20% aqueous acetic acid (15 ml) was dissolved ethyl H4-(4-chlorobenzoyl)benzyt]-5-{diethoxymethyl)imlda- 
20le-4-carboxylate (1 . 70 g) and the solution was stirred at room terrperature tor 23 hours. This solution was cfiluted with 
water and extracted with ethyl acetate. The extract was washed serially with water, saturated aqueous fMaHCC>3 solu- 
tion, and water and dried over anhydrous magnesium sulfate. The solvent was cfistllled off under reduced pressure to 
30 provide the title compound as white powder (1 .37g; yield 95%). 

^-NMR (CDCI3) 6: 1 .45(3H,t J»7.2Hz), 4.47(2H,q.J=7.2Hz). 5.65(2H.s), 7.28(2H.d,J=8.4Hz). 7.46(2H ( d,J=a.4Hz). 

7.69- 7.77(5H.m), 10.51(1H,s). 

IR (KBr): 3100, 2980. 1740. 1710, 1675. 1610, 1590 cm' 1 . 

35 Reference Example 1 4 

Ethyl i'[4-(4-chloroben2oyl)benzyQ-4-formyl-imtoazote-5-cart>oxylate 

In 20% aqeuous acetic acid (10 mf) was dissolved ethyl l-[4-(4-chtorobenzay0benzyn-4-(dlethoxymethyl)imida- 
40 zole-5-carboxylate (1.20 g) and the mixture was stirred at room temperature tor 8 hours. This reaction mixture was 
diluted with water and extracted wfth ethyl acetate. The extract was washed serially with water, saturated aqueous 
NaHC0 3 solution, and water, and dried over anhydrous magnesium sulfate. The solvent was then dtetflled off under 
reduced pressure and the residue was purif led by sifica gel column chromatography (developer; n-hexane: ethyl ace- 
tate = 1:1) to provide the tille compound as white powder (671 mg; yield 67%). 

45 ^-NMR (CDCI3) 5: 1.38(3H,tJ=7.0Hz). 4.41(2H,q,J=7.0Hz). 5.66(2H,s), 7.26(2 H.d.J=8.8Hz), 7.46(2H.d,J=88Hz). 

7.70- 7.79(5H.m). 10.42(1 H.s). 

IR (KBr): 3000. 1720. 1685. 1655, 1610, 1560 cm* 1 . 

Reference Example 15 

so 

2-Hydroxy-3-methylpyrido[1 ,2-alpyrimidin-4-one 

To a mixture 0 1 2-aminopyridine (9.71 g) and dimethyl 2-methylmalonate (1 9.70 g) was added concentrated hydro- 
chloric acid (10 drops) and toe mixture was stirred at 150°C tor 1 hour, after which it was allowed to cool to room tem- 
55 perature. To this reaction mixture was added hexane-ethyl acetate and the resulting light-yellow precipitate was 
collected by filtration. 

Yield 0.403 g (2.2%) 

’H-NMR (CDd3-CD 3 OD) 6: 2.09(3H,s), 7.31-7.50(2H,m), 9.12{1H,m). 

IR (KBr) : 3350. 3167, 1666, 1622. 1126, 769. 621 cm* 1 . 
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Reference Example 16 

2 • Mer capto-6, 7-dimethoxy-3‘methy lquinazolin-4-on 0 



A solution of 2*ami rK>-4,5-dimethaxyt>enzoic add (20.0 g) and methyl IsotNocyanate (7.23 g) In ethanol was 
refluxed for 30 minutes. The precipitate was collected by filtration to provide the title compound as colorless needles 
Yield 11.77 g (47%) 

'H-NMR (CDCI3) S: 3.67(3H.s), 3 85(3H,s). 3.89(3H,s), 6.93(1H,s). 7.31(lH.s). 

IR(KBr): 1648, 1622. 1402, 1273. 1209. 1092. 1028 cm' 1 . 

Reference Example 17 

2* Amino-6- methylbenzolc add 

To a methanotic solution ( 1 50 ml) of 6-methyl-2-nitnobenzoic add (1 4.25 g) was added palladium-on-carbon (1 .40 
g) and the hydrogenation reaction was conducted at atmospheric tenrperature and pressure (hydrogen consumption 
5.3 1). The catalyst was filtered off and the filtrate was concentrated under reduced pressure to provide the title com- 
pound as fight-yellow solid O 5. 1 2 g; yield 100%). 

'H-NMR (CDCI 3 ) 8: 2.47(3H,s). 6.50{2H.W=8.1Hz). 7.00-7.07(4H.m). 

IR (KBr): 2927. 2645. 1645. 1599, 1545. 1 470. 1394. 1334. 1288. 1236. 813, 775, 580, 419 cm' 1 . 

Reference Example 18 
2 -Mercapto-3.5-dimethylquinazol in-4-one 

A solution of the 2-amino-6-methylbenzoic add obtained in Reference Example 1 7 (14, 12 g) and methyl isothiocy- 
anate (7.22 g) in ethanol was refluxed for 1 hour. The title compound was coDected by filtration as colorless needles , 
Yield 7.72 g (40.0%) 

’H-NMR (CDCI 3 ) 6: 2.47(3H,s), 6.50(2H.t.J*6.1Hz), 7.00-7.07(4 H,m). 

IR (KBr): 3286, 1660, 1614, 1537, 1474, 1431, 1385. 1271, 1109, 1049. 991, 795, 691, 665, 420 cm* 1 . 

Reference Example 1 9 
N.N-Dimelhylphenylacetamide 

Phenylacetyi chloride (25 ml) was added dropwise to a 50% aqueous solution of dimethylamine with ice-cooling. 
After the solvent was removed under reduced pressure, the residue was cfissotved in ethyl acetate. The organic layer 
was washed with saturated aqueous NaHG0 3 solution, dried over Mg$0 4 , and concentrated under reduced pressure 
to provide the tide compound as colorless oil. 

Yield 28.90 g (95%) 

’H-NMR (CDCI3) 8: 2.95(3H,S). 2.98{3H,s), 3.71 (2H.S), 7.26-7.30(5H.m). 

IR (Neat) : 3466, 2937, 1643. 1495, 1450, 1398, 1266. 1132. 1068, 733, 700. 598 Cm' 1 . 

Reference Example 20 



7-[4-(4-Chlorobenzoyl)benzylH-niethc^-5-me%l-2-methytthk>-7H-pyrrok)(2.3-cQpyrtrnidine 

In an argon gas stream, 60% socfium hydride-oil (220 mg) was suspended In anhydrous DMF (5 ml) and a powder 
of 4*methoxy-5-mefhyl-2-methyithio-7H-pyrrolo[2,3-cQpyrimidine (1.05 g) was added in smal portions with ice-cooling 
and stirring. After completion of addition, the mixture was stirred for 30 minutes and than a solution of 4-{4-cWoroben- 
zoyl)benzyl bromide (1.63 g) in DMF (5 ml) was added. Then, at room temperature, the mixture was stirred for 2 hours. 
To this reaction mlxfere was added water (50 ml) and the resulting precipitate was collected by filtration, rinsed with 
water, dried, and purified by flash column chromatography (silica gel; hexane: ethyl acetate = 9:1) to provide the title 
conpound (1.19 g). 

’H-NMR (CDCI3) 8: 2.33(3H,d,J=1.2Hz). 2.60[3H,s), 4.08(3H.s), 5.36(2H,s). 6.57(1 H,d,J=1.2Hz), 7.28(2H,d,J=8.6Hz), 
7.44(2H.dJ=8.6Hz). 7.70(2H,dJ=8.6Hz). 7.72(2H.dJ=8.6Hz). 

IR (KBr): 3430. 3100. 2920. 1650. 1600. 1590. 1560. 1530, 1480, 1455, 1430, 1395, 1335 1300 1280 1240 1190 
1170. 1145. 1100. 1090cm-'. 
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Reference Example 21 



7-[4-(4-Chlorobenzoyl)benzy l]-4-methoxy-2-methytthio-7 H-pyrr olo[2, 3<Qpyrimidi ne 

5 Under argon gas, 4-methoxy-2*methylthio-7H-pyrmlo[2 ( 3-d)pyrirnkiine (0.54 g) was dissolved in anhydrous 1 ,2- 
dimethoxyelhane (hereinafter referred to as DME) (10 ml) and 60% sodium hydride-oil (132 mg) was added In 2 install* 
ments with ice-cooling and stirring. After corqpletion of addition, the mixture was further stirred for 30 minutes and a 
solution of 4*(4*chtorobenzoyt)6en2yl bromide (1.11 g) in DME (5 ml) was added. Than, at room temperature, the mix- 
ture was stirred overnight This reaction mixture was diluted with ethyl acetate, washed with saturated aqueous NaCI 
io solution, and dried over anhydrous sodium suHate. The solvent was distilled off under reduced pressure and the residue 
was purified by flash column chromatography (silica gel; hexane: ethyl acetate = 0:1) to provide the title compound 
(0.941 g) 

’H-NMR (CDCfe) 6: 2.61 (3H.9). 4.10(3H,s), 5.44(2H.S). 6.49(1 H,d.J=3.6Hz], 6.87(1 H,d,J=3.6Hz), 7.29(2H,d,J=8.6Hz), 
7.44(2H,d,J-8.6Hz). 7.72(4H,d.J-8.6Hz) . 

is IR (KBf): 3450, 3120, 3000, 2960, 2930, 1660, 1610, 1590, 1560, 1510, 1460, 1390, 1380, 1335. 1280, 1260, 1240, 
1170, 1155, 1090, 1065 cm’ 1 . 

Reference Example 22 

20 6-t-Butylpyrido[2.3-d]pyrtdazin-5(6H)-on8 

In acetic acid-water (1 :1) (5 ml) was dissolved ethyl 2-formyl-3-pyricfineCBrboxytate (1.3 g) followed by addition of t- 
butythydrazine hydrochloride (1.6 g), and the mixture was refluxed with stirring for 1 hour. This reaction mixture was 
cooled to room temperature, adjusted to pH 5.0 with saturated aqueous NaHC0 3 solution, and extracted with dichlo- 
25 romethane The organic layer was washed with saturated aqueous NaCI solution, dried over anhydrous magnesium 
sulfate, and concentrated. The residue was dissolved in acetic acid (2 ml) and refluxed tor 1 hour. This reaction mixture 
was cooled, adjusted to pH 5.0 with saturated aqueous NaHC0 3 solution, and extracted with dlchloromethana. The 
organic layer was washed with saturated aqueous NaCI solution, dried over anhydrous magnesium sulfate, and con- 
centrated. The residie was purified by silica gel chromatography (n-heocane: ethyl acetate * 1 :1). White powder, 1 .2 g. 
xs ’H-NMR (CDCI3) 8: 1 . 73(9H,s), 7.64( 1 H,dd, J=8.2&4.4Hz), 8.38(1 H ( s), 8.69(1 H,d ( J*8.2Hz), 9.03(1 H,d J«4.4Hz). 

Reference Example 23 

6-Tert-butyl-1.2,3,4-tetrahydropyrido(2,3-dlpyridazin-5(6H)-one 

36 

In acetic acid (20 ml) was dissolved 6-t-butylpyrido[2,3-cQpyrttazin-5{6H)-one (955 mg) followed by addition of plat- 
inum oxide (94 mg), and the mixture was stirred under hydrogen at room temperature for 7 hours. The catalyst was then 
filtered off, the filtrate was concentrated to drynes6, and the residue was washed with diethyl ether and dried. White 
powder, 91 1 mg. 

40 'H-NNIR {CDCI3) 8: 1.63(9H.s), 1.8-2.0(211.111). 2.54{2H.tJ=6.2Hz). 3.28(2H.1,J=5.4Hz), 4.24(1 H.brs), 7,19(1H,s). 
Reference Example 24 
6-Methylpyrido[2.3-dlpyridazin-5(6H)*one 

45 

In ethanol (3 mi) was dissolved ethyl 2-formyl-3-pyridinecartoaxylate (519 mg) followed by addition of methylhydra- 
zine (267 mg), and the mixture was refluxed with stirring for 2 hours. This reaction mixtrue was concentrated to dryness 
and the residue was washed with diethyl ether-acetone and dried. Yellow powder, 391 mg. 

'H-NMR (DMSO-dg) 8: 3.75(3H,S). 7.86(1 H,dd,J-B.4&44Hz), 8.48(1H, 6). 8.62(1 H,d,J-8.4Hz), 9.14(1H,d.J-4.4Hz). 
so 

Reference Example 25 

e-Tert-butyl-i^.s^tetrahydropyridop.a-dlpyridazin-SfSHJ-one 

55 In acetic acid (15 ml) was cissolvad 6-methytpyrtiop t 3*d]pyrfetezi n-5(6H)-one (402 mg) followed by addition of plat- 
inum oxide (50 mg) and the mixture was stirred under hydrogen at room temperature for 15 hours. After the catalyst was 
filtered off. the filtrate was concentrated to dryness and the residue was washed with acetone and dried. White powder, 
250 mg. 

HNMR (CDCI3) 8: l.e-2.0(2H,m), 2.56(2H,tJ=6.4Hz) 1 3.29{2H,t.J=5.6Hz), 3.69(3H.s). 4.30(1 H,brs). 7.23(1 H,s). 
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Reference Example 26 

2-Tert-butyl*4-chloro-5-dimethylamino-3(2H)-pyridazinone 

s in ethanol* water (2:1 ) (46 ml) was dissolved 2-t-butyl4,5-dichloro-3(2H)-pyridazinon8 (4.4 g) followed fay addition of 

50% dimethytamlne (7 2 g), and the mixture was stirred at room temperature for 15 hours. After removal of ethanol, the 
residue was extracted with diethyl ether and the organic layer was washed with saturated aqueous NaCI solution, dried 
over anhydrous magnesium sultate, and concentrated to dryness This residue was washed with n-hexane and dried. 
White powder, 4.4 g. 

jo 1 H-NM R (CDCI3) 5: 1 .63<9H.s). 3 .1 0(6H.s). 7.57{ 1 H,s). 

Reference Example 27 

2-Tert43utyl-5^imelhylannino-3{2H)-pyrida2inone 

is 

In methanol (40 ml) was dissolved 2-i43utyf-4-chloro-5-dimethytamJno-3(2H}-^iidazinone (4.3 g) followed by addi- 
tion of 10% palladium-on-carbon (water content 50%) (430 mg), and the mixture was stirred under hydrogen at room 
temperature tor 48 hours. The catalyst was then filtered off and the filtrate was concentrated. To the residue was added 
saturated aqueous NaHC0 3 solution and the mixture was extracted with ethyl acetate. The organic layer was washed 
zo with saturated aqueous NaCI solution, dried over anhydrous magnesium sulfate, and concentrated to dryness. The res- 
idue was washed with n-hexane and dried. White powder, 3.4 g. 

1 H-NMR (COCl 3 ) 6: 1.63(9H.s). 2.98(6H,s). 5.65(1H.d.J=3.0H*), 7.55(1 H.d.J=3.0Hz). 

Reference Example 28 

25 

2-Tert-butyl-5-dimethylamino-4-formyf-3(2H)-pyridazinone 

Phosphorus oxychloride (6.5 g) was added dropwise to DMF (15 ml) with ice-cooling and the mixture was stirred 
at room temperature for 30 minutes. Then, 2-t-butyl-5<limethylamino-3(2H)-pyridazlnone (3.3 g)/DMF (40 mi) was 
30 added dropwise with ice-cooting and the mixture was stirred at 70°C for 1 hour. This reaction mixture was poured grad- 
ually into ice-NaHCCtywater and extracted with ethyl acetate. The organic layer was washed with saturated aqueous 
NaCI solution, dried over anhydrous magnesium sulfate, and concentrated to dryness. The residue was washed with n- 
hexane and dried. Yellow powder, 3.7 g. 

'H-NMR (COCI3) 8: 1.63(9H.s). 3.10(6H,s). 7.71(1H.s). 10.27(1H.s). 

35 

Reference Example 29 

5-Tert-butyl- 1 H-pyrazoio[3,4-d]pyrictazur>-4(5H)-one 

40 2-Tert-butyl-5-dimethylamino-4-forrrtyl-3(2H)-pyridazinone (3.5 g) was added to hydrazine (5.1 g)/ethanol (30 ml) 
and the mixture was refluxed for 40 hours. The solvent ethanoi-hydrazine was then cfistilled off and the residue was 
extracted with ethyl acetate. The organic layer was washed with saturated aqueous NaCI solution, dried over anhydrous 
magnesium sulfate, and concentrated to dryness. The residue was washed with n-hexane-cfiethyl ether and dried. 
White powder. 1 .9 g. 

<5 1 H-NMR (CDCI3) fi: 1.71 (9H.s), 8.1 9(1H.s). 8.32(1 H.a). 

Reference Example 30 

5-Methyl-l H-triazdo[4,5~d]pyridazin4{5H)-one 
so 

In water (10 ml) was dissolved 4,5-ctiamtoo-2-methyl-3(2H)-pyridazinone (280 mg) followed by addition of concen- 
trated hydrochloric add (0.5 ml) with ice-cooling. Then, sodium nitrite (290 mg)Avater (5 ml) was added dropwise at a 
temperature not exceeding 10°C and the mixture was stirred at that temperature for 1 hour and then at 1 00° C tor 1 hour. 
This reaction mixture was allowed to stand in the refrigerator for 1 6 hours and the resulting precipitate was collected by 
55 filtration, rinsed with water, and dried. While powder, 2G2 mg. 

1 H-NMR (DMSO-dg) 6: 3.76{3H,s). 8.71(1H,s). 
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Reference Example 31 

5-Methyl-1H-pyrroloI2,3KJ]pyrWazin-4<5H)-one 

5 A solution of ma%thydra2ine (4.84 g) and a-ethoxycartwnyl^-fornnylp^role (3.34 g) in othanol (30 ml) was 
refluxed for 2 hours. After cooling to room temperature, concentrated sulfuric acid (0.7 ml) was added and the mixture 
was further refluxed for 19 hours. The reaction was stopped by adding water and the reaction mixture was extracted 
with ethyl acetate The extract was dried over anhydrous magnesium sulfate and the solvent was distilled off under 
reduced pressure. The residue was purified by silica gel column chromatography (developer; dichtoromethane: metha- 
io nol = 19:1) to provide the title compound as white powder (1.81 g; yield 61%). 

'H-NMR(DMSO-ds) 5 3.68{3H.6), 6.65(1 H,d l J-2.8Hi), 7.42(1H.t,J=2.8Hz). 8.17(1H,S). 12.02(1H,m). 

IR (KBr): 3200, 3100, 1640 cm -1 . 

Reference Example 32 

is 

2,3,5-Trimethyl- 1 H-pynoto[2,3-d]pyridazin-4(5H)-one 

A solution of methyl hydrazine (1.82 g) and 3-ethoxycart>onyK5<lin^ (3.85 g) in ethanol (40 

mf) was refluxed for 2 hours. After cooling to room temperature, concentrated sulfuric add (0.7 ml) was added and the 
20 mixture was further refluxed for 1 3 hours. The mixture was cooled to room temperature and the resulting precipitate was 
collected by filtration, washed with ethanol and ether, and dried under reduced pressure to provide the title compound 
as light-yellow powder (3.64 g; yield 1 00%). 

’H-NMR (DMSO-d B ) 8. 2.26(6H.s), 3.62I3H.S). 7.98(114.5). 1 1.6-1 1.7(1H.m). 

25 Reference Exarrple 33 

2-Tert-txityt-6<limathylamlno-4-(l-hydrox^eihyl-3(2H)-pyridazfnone 

In THF (45 rrd) was dissolved 2-t-butyl*5-dimethylamlno-4-formyl-3(2H)-pyridazlnone (3.2 g) followed by dropwise 
56 addition of 3.0M methylmagnesium bramide/cfietHyl ether (7.1 rrt) with ice-cooling. The mixture was stirred at 50® C for 
30 minutes. To this reaction mixture was added 1 N-hydrochtoric acid (22 ml) with ice-cooling and. then, saturated aque- 
ous NaHCQ 3 solution was added. This mixture was extracted with ethyl acetate and the organic layer was washed with 
saturated aqueous NaCI solution, dried over anhydrous magnesium sulfate, and concentrated to dryness. Yellow oil, 3.5 

g- 

35 ’H-NMR (CDCy 8: 1.63(9H,s). 1.63(3H l d.J=6.6Hz), 2.91 (6H.S). 4.93(1H,dq.J=6.6&1 1 .0Hz). 5.55(1 H,d.J=1 1.0Hz), 
7.65(1 H.s). 

Reference Example 34 

40 4- Acetyl -2-t-butyl-5-dimethylamino-3(2H)-pyridazi none 

In toluene was dissolved 2-t-butyl-5-dimethyiamlno-4-(1 -hydraxy)ethyl-3(2H)-pyrldazinone (3.4 g) followed by addi- 
tion of active manganese dioxide (1 7.0 g), and the mixture was stirred at 80*0 tor 24 hours. The oxidizing agent was 
filtered off and the filtrate was concentrated. The residue was washed with n-hexane and diethyl ether and dried. Yellow 
45 powder, 2.5 g. 

'H-NMR (CDCI3 ) 8: 1 . 62(91-1, b), 2.63{3H.s), 2.92(6H,s). 7.62(1H.S). 

Reference Example 35 

50 5-Tert-butyl-3-methyl-1 H-pyrazolo[3 1 4-dflpyrkiazin-4(5H)-one 

4- Acetyl -2*t-butyi-5-dimethylamino-3(2H)-pyiida2i none (2.5 g) was added to hydrazine (3.2 g)/ethanol (30 ml) and 
the mixture was refluxed for 6 hours. After the ethanol -hydrazine was distilled off, the residue was extracted with ethyl 
acetate. The organic layer was washed with saturated aqueous NaCI solution, dried over anhydrous magnesium sul- 
5£ fate, and concentrated to dryness. The residue was washed with n-hexane and diethyl ether and dried. White powder, 
1.7 g. 

’H-NMR (CDCI3) 8: 1 .70(9H,s), 2.74(3H.s). 8.10(1H.s). 
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Reference Example 36 

t 

5-Dimethylami no-4-( 1 -hydroxy )ethyl-2 -methyl -3 (2H)-pyridaz inone 

5 In THF (10 ml) was dissolved 5<fimetfiylamino-4-l6rmy)-2-mdthyl-3(2H)-pyridazinone (362 mg) followed by drop* 

wise addition of 3.0M methyl magnesium brorrride/dlethyt ether (1.0 ml) with ice-cooling, and the mixture was stirred at 
50°C for 30 minutes. To this reaction mixtrue was added IN- hydrochloric acid (3 ml) with ice-cooling. Then, saturated 
aqueous NaHC0 3 solution was added and the mixture was extracted with ethyl acetate. The organic layer was washed 
with saturated aqueous NaCI solution, dried over anhydrous magnesium sulfate, and concentrated to dryness. Yellow 
io oil. 371 mg. 

'H-NMR (CDCI 3 ) 6: 1 .64(3H,d.J=6.6Hz). 2.94<6Hs), &72(3H,s) 1 4.93(1 H,dq,J=6.6&1 1.4Hz), 5.31(1H.d,J»11.4Hz). 
7.66(1 H,s). 

Reference Example 37 

15 

4Aoetyt*5'dImethylamrno-2-methy)-3(2H)-pyridazinon0 

in chloroform was dissolved 5-dimethylamlno-4-(l*hydrcxy)ethyl-2-methyl-3(2H)-pyridazinone (365 mg) followed 
by addition of active manganese dioxide (2.0 g), and the mixture was stirred at 50°C for 24 hours. After the oxidizing 
20 agent was filtered off, the filtrate was concentrated and the residue was washed with n -hexane and diethyl ether and 
dried. Yellow powder, 178 mg. 

1 H-NMR (CDCI3) ii: 2.67(3H.s). 2.94{6H.s), 3.69(3H,s). 7.66(1H.s). 

Reference Example 38 

25 

3,5-DimethyM H-pyrazolo[3,4-d]pyridazin-4(5H)-one 

4-Acetyl-5-dimethytamino-2-methyl-3(2H)-pyridazinone (137 mg) was added to hydrazine (224 mgj/ethanol (5 ml) 
and the mixture was refluxed with stirring for 6 hours. After the ethanol-hydrazine was distilled off. the residue was 
30 washed with diethyl ether and dried. White powder, 1 14 g. 

1 H-NMR (CDCI3) 6: 2.57{3H.s). 3.64(3H,s). 8.30(1 H.s). 

Reference Example 39 

35 1Methyl-2-mercapto-7H-pyrrolo[2,3-dlpyrimidin-4-one 

Sodium metal (1.21 g) was dissolved in anhydrous ethanol (50 ml) followed by adcfition of N-methytthtocirea (4.96 
g), and the mixture was stirred tor tissolution at 50°C for 30 minutes. Then, a solution of ethyl 2-cyano-4,4-diethoxybu- 
tyrate (1 1 .47 g) in ethanol (10 ml) was added and the mixture was refluxed at 100°C for 5 hours. The solvent was then 
40 distilled off under reduced pressure and the residue was dissolved by adding water (20 ml). Then, 10% hydrochloric 
acid (75 ml) was added and the mixture was stirred overnight The resulting precipitate was collected by filtration, 
washed serially with water, ethanol and ether, and dried to provide the title compound (6.8 g). 

1 H-NMR (DMSO-ds) 6: 3.82(3H,s), 6.41-6.44(1 H,m), 6.92-6.95(1H,s), 12.02(1 H,s), 12.06(1 H,s) ; 

45 Reference Example 40 

1 -[4-(4-Chtorobanzoyl)benzyl]-2,3-di elhoxycarbonyl-pyrrole 

Under argon gas, diethyl 1 H-pyrrote-2,3-dicarboxylate (4. 79 g) was dissolved in DME (100 ml) and the solution was 
so cooled to 0 g C. Then, sodium hydride (990 mg) was added and the mixture was stirred at room temperature for 0.5 hour, 
after which it was cooled to 0°C again. To this reaction mixtrue was added 4-(4-chlorobenzoyl)benzyl bromide (8.53 g) 
and the mixture was stirred at room temperature for 14 hours. This reaction mixture was diluted with water and 
extracted with ethyl acetate (500 ml) and the organic layer was washed with NaHCXVHgO (300 ml) twice and saturated 
aqueous NaCI solution (100 mJ) once, and dried over anhydrous magnesium sulfate. The desiccant was filtered off and 
55 the filtrate was concentrated under reduced pressure to remove the solvent. The residue was purified by silica gel col- 
umn chromatography (stationary phase 250 g; hexane: ethyl acetate = 6:1-*1:1) to provide 9.56 g (yield 96%) of the 
titie compound. 

’H-NMR (CDCI 3 ) 8: 1.26(3H.t,J=7.1Hz). 1.35(3H.tJ=7.0Hz). 4.26(2H.q.J-7.1Hz), 430(2H,q.J=7.1 Hz).5.49(2H.s). 
6.57(1 H,d,J =3. 0Hz), 6.88(1 H,d.J=3.2Hz). 7.19(2H,d,J=8.4Hz), 7.45(2H.d.J-8.6Hz), 7.72(4H,d,J=8.8Hz). 
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Reference Example 41 

3 -Ethyl-5-methy(-2-mercs$toquiri&2olirv4-one 

s An ethanollc solution (200 ml) of 6-methyl -anthranylic add (1 4.97 g, 0.099 mof} and ethyl isothiocyanate (1 5.00 ml, 
0.171 mol) was refluxed for 5 hours. The reaction mixture was allowed to cool and the resulting colorless needles were 
harvested by filtration. 

9.63 g (43.0%). 

’H-NMR (CDCy 6: 1.37(3H.tJ=7.0Hz). 2.80(3H,s). 4.57(2H.q.J=7.0Hz). 6.96(1 H.dJ=8.0Hr), 7.08(1 H.d.J=8.0Hz). 
10 7.49(1 H.t,J=8.0Hz). 

IR (KBr): 3188. 3130. 2981. 1693. 1618. 1549. 1468. 1338. 1232. 1117, 775cm- 1 . 

Reference Example 42 

is 7-[4-(4* Fluor obenzoyl)b8nzyl]-4-methoxy-5- methyl-2 -methylthio-7H-pyrroloI2 .3 -dlpyrimicjine 

Under argon gas. 4-methoxy-5-methyl-2-methylthlo-7H-pyrrolo[2,3-d)pyrimidine (4.18 g) was dissolved in anhy- 
drous DME (120 ml). Then, with ice-cooling and stirring. 60% sodium hydride-oil (0.88 g) was added in 3 installments. 
After completion of addtion, the mixture was stirred for 30 minutes, at the end of which time a solution of 4-(4-f luoroben- 
20 zoyljbenzyl bromide (6.74 g) in anhydrous DME (20 ml) was added. Then, at room temperature, the mixture was stirred 
for 2 hours. The solvent was distilled off under reduced pressure and the residue was dissolved in ethyl acetate, washed 
with saturated aqueous NaCI solution, and dried over anhydrous sodium sulfate. The solvent was then distfied off under 
reduced pressure, whereupon colorless needles separated out. These crystals were collected by titration, rinsed with 
ethyl acetate, end dried to provide the title compound (7.07 g). 

25 ’H-NMR (CDCI 3 ) 5: 2.33(3H,d,J-1 2Hz), 2.61(SH,s). 4.09(3H,s), 5.37{2H,s), 6.58(1 H,d,J-1.2Hz), 7.15(2H,t,J-8.6Hz), 
7.29(2H,d,J=8.4Hz). 7.71 (2H,d.J=8.4Hz), 7.82(2H,dd.J=5.4&8.8Hz). 

Reference Example 43 

so 7H-Pyrrolo[2,3-d!|pyrlmidln*4(3H)-one 

In methanol (714 ml) was suspended 2-mercapto-7H-pyrrolo[2.3-d]pyrimkfin-4(3H)-one (1 5.06 g) followed by addi- 
tion of 28% sodium methoxide/methanol (18.4 ml). While this solution was stirred at 50°C. Raney nickel was added until 
disappearance of the starting compound had been verified by TLC. The catalyst was then filtered off and the filtrate was 
os neutralized with 1 N-HCI (90 ml). The solvent was then distilled oft under reduced pressure and the resulting precipitate 
was collected by filtration, rinsed serially with water, methanol and ether, and dried to provide the title compound (8. 1 g). 
^-NMR (DMSO-dg) 6: &44pH ( d,J-3.0Hz), 7.03(1 H,d,J-3.0Hz), 7.83(1H,s) r 11.80{1H,brs). 

Reference Example 44 

40 

5-Methyl-7H-pyrrolo[2 , 3-d]pyrimidin-4(3 H)-one 

In methanol (714 ml) was suspended 2-mercapto-5-methyl*7H-pyrralo[2 I 3-dl>yrirnidin-4(3H)-one (15 06 g) fol- 
Jowed by addition of 28% sodium methoxide/methanol (18.4 ml). While this solution was stirred at 50°C. Raney nickel 
45 was added until disappearance of the starting compound had been verified by TLC. The catalyst was then filtered off 
and the filtrate was neutralized with 1 N-HCI (90 ml). The solvent was distilled off under reduced pressure and the result- 
ing precipitate was collected by filtration, rinsed serially with water, methanol and ether, and dried to provide the title 
compound (8.1 g). 

’H-NMR (DMSO-ds) 6: 6.44flH,d.J-3.0Hz). 7.03(1 H.d.J-3.0 Hz). 7.83{1H,S). 11.80(1H.brs). 

so 

Reference Example 45 

3- lsapropyl-7H-pyrrolo[2.3-dJpyr1mldln-4(3H)-one 

55 Under argon gas, 7H-pyrrolo[2 l 3-d]pyrimldin-4(3H)-one (1 .0 g) was dissolved in DMF (35 ml) with warming. Then, 
anhydrous potassium carbonate (1 .02 g) and isopropyl iodide (1 .1 ml) were added and the mixture was stirred at 55°C 
for 13 hoirs. The insoluble matter was filtered off and the solvent was distilled off under reduced pressure The residue 
was purified by flash column chromatography (silica gel ; hexane: ethyl acetate — 4:1->1:1) to provide the lifle compound 
(1 10 mg). 
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’H-NMR <CDCI 3 ) 8: 1.48(6H.d.J=7.0Hz). 5.31(1H,m). 6.74(1H,dd.J=2.2&3.4Hz). 6.96(1H.dd.J=2.2&3.4Hz). 

7.95(1 H.s). 9.20(1H,brs). 

Reference Example 46 

5 

3-Propyl-7H-pyrrolo[2 l 3<llpyrimWln-4(3H)-one 

Under argon gas, 7H-pyrrolop,3-d]pyiim}dir>-4(3H)-one (1,0 g) was dissolved in DMF (35 ml) with warming. Then, 
anhydrous potassium carbonate (1.02 g) and propyl iodide (1.08 ml) were added and the mixture was stirred at 55°C 
io for 20 hours. The insoluble matter was filtered off and the solvent was distilled off under reduced pressure. The residue 
was purified by flash column chromatography (silica gel; hexane: ethyl acetate = 4:1 -1:1) to provide the title compound 
(521 mg). 

1 H-NMR (CDCt-j) 6: 0.96(3 H.t*J=7.4Hz), 1.73-1 .92(2H,m), 4.01(2H.tJ=7.4Hz), 6.71(1H,dd,J=2.2&3.4Hz), 

7.01 ( 1 H.dd.J-2.2&3.4Hz), 7.94(1 H.s). 

IS 

Reference Example 47 
N-t-Butoxycarbonyl-4-prperidone 

zo In THF (100 ml) was suspended 4-piperidone monohydrochloride (5.22 g) followed by addition of N.N-dimethylarni- 
nopyridine (208 mg). Then, triethytamlne (18.9 ml) was added under ice-cooling. The mixture was stirred at room tem- 
perature for 1 .5 hours, at the end of which time di-tert-butyl dicarbonate (14.84 g) was added After 20 hours of stirring 
at room temperature, triethylamine (9.4 ml) and di-tert-butyl dicarbonate (1 4.84 g) were further added. The mixture was 
stirred for 4 days and after the THF was distilled off, the residue was diluted with ethyl acetate, washed serially with 10% 
25 citric acid, water, aqueous NaHCOg solution, water, and aqueous NaCI solution, dried over MgS0 4 , and concentrated. 
The residue was purified by silica gel column chromatography (hexane: ethyl acetate = 2:1) to provide the title com- 
pound as yellow powder (4.24 g). 

1 H-NMR (CDCI 3 ) 5: 1.50(9H.S), 2.45(4H i tJ=6.2H2), 3.73(4H,t,J=6.2Hz). 

30 Reference Example 48 

Ethyl N-t-5utoxycarbonyl-4-piperidideneacetate 

In THF (5 ml) was suspended sodium hydride (412 mg) followed by dropwise addition of ethyl diethylphosphonoa- 
05 cetate <2.1 8 ml) under ice-cooling. The mixture was then stirred at room temperature for 30 minutes, after which a solu- 
tion of N-tert-butoxycarbonyl-4-piperidone (1.00 g) in THF (5 ml) was added. After 1 hour of stirring at room 
temperature, water was added under ice-cooling. The mixture was diluted with ethyl acetate, washed with aqueous 
NaHC0 3 solution and aqueous NaCI solution, dried over MgS0 4 , and concentrated. The residue was purified by silica 
gel column chromatography (hexane: ethyl acetate = 4:1 ) to provide the title compound as white powder (1 .40 g). 

40 m.p. 79-80°C 

1 H-NMR (CDCI3) 6: 1.28(3^^=7.0142), 1.47(9H,s), 2.28(2H,t.J=*5.6Hz), 3.48(2H,t,J=5.8Hz), 3.51(2Ht,J*5.6Hz). 
4. 1 5(2H,q*J« 7.0Hz), 5.71(1 H.s). 

IR (KBr): 2924, 1 709, 1 680, 1429, 1 1 66 cm' 1 . 

45 Reference Example 49 

Ethyl N-t-Butoxycarbonyl-4-piperidytacetate 

In methanol (10 mQ was dissolved ethyl N-tert-bi^axycarbonyl-4-piperidylideneacetate (1.20 g) followed by addition 
so of palladium-on-carbon (180 mg). After nitrogen purging, hydrogen gas was introduced and the mixture was stirred at 
room temperature for 2 hours. The catalyst was then filtered off and the ffttrate was concentrated to provide the title 
compound as white powder (1.1$ g). 

'H-NMR (CDCI 3 ) 8: 1.1-1.3(2H.m). 1 .26(3H.t.J=7.2Hz). 1.45(9H.S). 1 .6-2.0(3H,m). 2.23(2H.d.Ja7.0Hz). 

2.72(2H,t.J=12.0Hz). 4.0-4.1(2H,m). 4.13(2H.q,J=7.2Hz). 

55 IR (Neat) : 1738, 1695. 1421, 1286, 1159 cm' 1 . 
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Reference Example 50 

N-t- Butoxy carbonyl -4 -(1 -hydroxy ethyl) piperidine 

s In diethyl ether (20 rrrf) was dissolved ethyl N-tert-butoxycarbonyl-^iperidineacetate ( 1 . 1 8 g) followed by addition 
of methanol <0.19 ml). Then, lithium borohydrlde (123 mg) was added under Ice-cooling. The mixture was stirred at 
room temperature far 15 hours, after which time water was added under ice-cooling. The mixture was diluted with ethyl 
acetate, washed with aqueous NaCt solution, dried over MgSO^ and concentrated to provide the title compound as 
colorless oil (0.96 g). 

10 'H-NMR (COCI3) 5: 1 .0-1 .4(4H,m). 1 .45(9H.s). 1 .5-1 .8<4H,m), 2.69{2H,t,J=13.3Hz). 3.6-3.8(2H,brm), 4.0-4.2(2H.brm). 
IR (Neat) : 3350. 2927, 1697. 1672. 1429, 1 169 cm' 1 . 

Reference Example 51 

is N-t-Butoxycart>onyM-(1-bromoethyl)piperidine 

In dichloromethane (20 ml) was dissolved N-tert-butoxycarboryl-4-(l -hydroxyethyl)piperidine (0.92 g). After addi- 
tion of carbon tetrabromide (1 .62 g), triphenyfahosphine (1.58 g) was slowly added under ice-cooing. The mixture was 
stirred at room temperature for 2 hours, at the end of which time the dichloromethane was cfistiiled off. The residue was 
20 diluted with ethyl acetate and an aqueous solution of NaHCOg and the insoluble matter was filtered off. The filtrate was 
extracted with ethyl acetate, washed with aqueous NaCI solution, dried over Mg$0 4 , and concentrated. The residue 
was purified by silica gel column chromatography (hexane: ethyl acetate « 8:1) to provide the title compound as odor- 
less oil (1.34 g). 

’H-NMR (CDG 3 ) 8: 1.0-1.3{3H.m). 1.45(9H,s). 1 .6-1 .9(4H.m). 2.6-2.8(2H.brm), 3.45(2H,t.J-6.8Hz). 4.0-4.2(2H.brm). 
25 IR (Neat) : 2926, 1691, 1425. 1242, 1167 cm -1 

Example 1 

2-(4-(4*Chlorobenzoyl) benzyl Jthio-3-methyl-4(3H)-qulnazolinone 

JO 

2-Mercapto-3-methyi-4(3H)-quinazolinone (1.0 g) as synthesized by the method described in Chemical Pharma- 
ceutical Bulletin 17. 2357, 1969 and sodium hydroxide (250 mg) were dissolved in 50% ethanol (15 mf)-DMF (15 ml). 
To this solution was added 4-(4-chlorobenzoy1)benzyl bromide (1 .8 g) and the mixtrue was stirred at room temperature 
for 1 hour. This reaction mixture was poured in water and the resulting crystals were collected by filtration, rinsed with 
os water and methanol, and recrystallized from ethyl acetatem ethanol to provide the title corrpound as colorless solid 
(1.29 g). 

’H-NMR (CDCI 3 ) 8: 3.61(3H,s), 4.62(2H,s), 7.35-7.50(3H,m), 7.55-7.80(8H.m), 8.24{1H,d,J-8.0Hz). 

IR (KBr): 1670. 1645. 1550 cm 1 . 

40 Example 2 

2-[4*(4-Flucxobenzoyl)ben2yl]thlo-3-methyt-4(3H)-quinazolinone 

To a solution of 2-mercapto-3-methyl-4(3H)-quinazolirKxie (1.0 g) and sodium hydroxide (250 mg) in 50% ethanol 
45 (15 ml)-OMF (1 5 ml) was added 4-(4-fluorobenzoyQbenzyl bromide (1 .55 g) and the mixture was stirred at room tem- 

perature far 1 hour. This reaction mixtrue was poured in water and the resulting crystals were collected by filtration, 
rinsed with water and methanol, and recrystallized from methanol to provide the title compound as colorless solid (1 .85 
0 )- 

’H-NMR (CDCI 3 ) 8: 3.61(3H,6), 4.62(2H.S), 7.15(2H,t.J-8.6Hz), 7.40(1 H.dt.J-8.281. 4Hz). 7.58-7.90(8H.m). 
SO 8.23(1 H.dd.J-8.0»1.4Hz). 

IR (KBr): 1670. 1645. 1550 cm' 1 

Example 3 

55 2-f3-(4-Chlorobenzoyl)benzyl]thio-3-rnethyl-4(3H)-quinazofinone 

To a solution of 2-mercapto-3-methyt-4(3H)-quinazolinone (1.0 g) and sodium hydroxide (250 mg) in 50% ethanol 
(15 ml)-DMF (15 ml) was added 3-(4-chlorobenzoyl)benzyl bromide (1 .88 g) and the mixture was stirred at room tem- 
perature for 1 hour. This reaction mixtrue was poured in water and the resulting crystals were collected by filtration. 
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rinsed with water and methanol, and recrystallized from methanol to provide the tHIe compound as colorless solid (2.22 
9 )- 

1 H-NMR (CDC! 3 ) «: 3.59(3H,s), 4.59(2H,s), 7.34-7. 52(5 H,m), 7.61-7.80(5H,m), 7.96(1 Hd.Jn2.0Hz), 8.22(1H,d- 
d, Jo 8.0,1.4Hz). 

5 IR(KBr): 1660, 1650. 1525 cm* 1 . 

Example 4 

2-[4*(2.4-DichloiTQbenzoyl)benzyQthio-3-methyl-4(3H)-quinazolinone 

10 

To a solution of 2-mercapto*3-methyl-4(3H)-quinazolinone (1.0 g) and sodium hydroxide (250 mg) in 50% ethanol 
(15 ml)-DMF (15 mQ was added 4-(2,4-dichlorobenzoyf)benzyi bromide (1.88 g) and the mixture was stirred at room 
temperature for 1 hour. This reaction mixtrue was poured in water and the resulting crystals were collected by filtration, 
rinsed with water and methanol, and recrystallized from methanol to provide the title compound as colorless solid (2.16 
'5 9)- 

1 H-NMR (CDCIg) 8: 3.59<3H,s), 4.59(2H,$) ( 7.25-7.80(1 OH, m). 8.22(1 H ( dd.J=8.2,1 .4Hz). 

IR (KBr): 1670, 1650, 1550 cm* 1 . 

Example 5 

20 

2-[4'(4-0hlorobenzoyl)benzy(]thio-3-m9thyl-6,7-dihydro-5H-cycJopenta(d]pyrimidin-4(3H)-one 

2-Mercapto-3- methyl - 6, 7-dihydr o-5 H-cyclopentaId]pyrirriidin *4(3 H)-one (1.0 g) as obtained in Reference Example 
1 and sodium hydroxide (220 mg) were dissolved in 50% ethanol (15 ml)-DMF (8 ml). To this solution was added 4-(4* 
25 chlorobenzoyl)benzy1 bromide (1 .75 g) and the mixtrue was stirred at room temperature for 1 hour. This reaction mixture 
was poured in water and the resulting crystals were collected by filtration. The crystals were rinsed with water and meth* 
anol and recrystallized from methanol to provide the title compound as colorless solid (1.15 g). 

1 H-NMR (COCI 3 ) 8: 2.06(2H,q,J«7.4Hz), 2.79(2H,U=7.4Hz), 2.84(2H.t.J-7.4Hz). 3.49(3H,S), 4.50(2H,s), 
7.46(2H,d J=8.6Hz). 7.54(2H.d.J«8.6Hz), 7.74(4HxJ,J»8.6Hz). 

30 IR (KBr): 1670, 1645, 1495 cm* 1 . 

Example 6 

2 [4-(4-Chlorobenzoyl)benzyl]thio- 1 ,7-dimethyl-6-oxopurine 

35 

, 1,7-Dimethy1-2-mercapto-6-oxopurine (286 mg) as obtained in Reference Example 2 and sodium hydroxide (60 
mg) were dissolved in 50% ethanol (10 mf)-DMF (1 5 ml). To this solution was added 4-(4-chlorobenzoyl)benzyl bromide 
(480 mg) and the mixture was stirred at room temperature for 1 hour. This reaction mixture was poured in water and the 
resulting crystals were collected by filtration, rinsed with water and methanol, and recrystal&zed from methanol to pro- 
40 vide the title compound as colorless solid (53 5 mg). 

’H-NMR (CDCI3) 6: 3.57(3H.S). 4.05(3H.S). 4.63(2H,S). 7.45(2H.d,J=8.4Hz), 7.61(2H,dJ-8.4Hz). 7.73{1H.s), 
7 74(4H,d,J=8.4Hz). 

IR (KBr): 1680, 1650, 1490 cm' 1 . 

45 Example 7 

2-[4-(4-Chtorobenzoyl)benzyl]thio-3-methylthiBno[3 l 2-d]pyrimidin-4{3H)-one 

To a solution of 2-mercapto-3-methytthieno[3,2-d}pyrimidin-4-(3H)-one (1.0 g) and sodium hydroxide (205 mg) in 
so 50% ethanol (12 mf)-DMF (20 ml) was added 4-{4-chlorobenzoyl)benzy] bromide (1 .56 g) and the mixture was stirred 
at room temperature for 1 hour. This reaction mixture was poured in water and the resulting crystals were collected by 
filtration, rinsed with water and methanol, and recrystallized from methanol to provide the title compound as colorless 
solid (1.497 g). 

1 H-NMR (CDCy 8: 3.61(3H,s), 4.58(2H,s), 7.23(1 H.d.J*52Hz), 7.45(2H,dJ=8.6Hz), 7.59(2H ( d.J=8.2Hz), 7.70- 
55 780(5H,m). 

IR (KBr): 1665, 1645. 1510 cm' 1 . 
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2-[4-(4-ChlorobQn2oyl)b0nzylJthk>-3'nn8thyl-5,6 1 7 ( 8'tfttrahydrob6n2o[b]thi8no[2 > 3-d]pyrimidin-4(3H)-on0 

To a solulion of 2“m9rcapto-3-m8thyl-5,6 l 7,8-tetrahydroberi20[b]thiGno(2 > 3-dJpyrinHdin-4{3H)-c»ie (500 mg) and 
sodium hydroxide (75 mg) In 50% ethanol (5 ml)*DMF (5 ml) was added 4.(4-chlorobenzoyf) benzyl bromide (565 mg) 
and the mixture was stirred at room temperature tor 1 hour. This reaction mixture was poured in water and the resulting 
crystals were collected by filtration, rinsed with water and methanol, and recrystallized from methanol to provide the title 
compound as colorless solid (497 mg). 

’H-NMR (COCI 3 ) 8: 1.72-1.94(4H,m). 2.75(2H,m), 2.98(2H.m), 3.S3(3H.8). 4.53(2H,s), 7.45(2H.d,J=8.6Hz). 
7.56(2H,d,J=8.4Hz). 7.74(4H.d.J=8.6Hz). 

IR(KBr): 1670, 1660, 1510 cm' 1 . 

Example 9 

6-[4-(4-CWorobenzoyl)benzyl]thk^5-methyl*tH-pyrazolo[3 l 4-d)pyrlmidin-4(5H)-one 

To a solution of 6-mercapto-5-methyM H^azolo[3,4<llpyrimidin-4(5H)-one potassium (1 .0 g) in DMF (10 ml) was 
added 4-{4-chtorobenzoyl)benzyl bromide (1.393 g) and the mixture was stirred at room temperature for 1 hour. This 
reaction mixture was poured in water and the resulting crystals were collected by filtration, rinsed with water and meth- 
anol, and recrystallized from methanol to provide the title compound as colorless solid (1.647 g). 

’H-NMR (OMSO-dy 6: 3.53(3H,$). 4.58(2H,s), 7.50(2H.t.J-8.6Hz). 765(2H.d,J-8.6Hz). 7.73(2H.d.J=8.6Hz), 
7.74(2H,d,J=8.6Hz), 7.79(1 H.s). 

IR (KBr): 3200, 1660, 1640, 1575, 1280 cm' 1 . 

Example 10 

6-[4-(4-Chlorobenzoyt)benzyl]thiO“l ,5-dimethyM H-pyrazolo[3,4-d]pyrimidin-4{5H)-one and 6-[4-(4-chlorobenzoyi)ben- 
2yllthto-2,5<limethyl-2HiDyrazdo(3 f 4<llpyrimidin-4(5H)-one 

To a suspension of 6-f4-(4-chlorobenzoyl)benzyl]thio-5-methyl»1H-pyrazolo[3,4<l]pyrimfotn-4(5H)-one (1.0 g) in 
DMF (20 ml) was added 60% sodium hydride (197 mg) and the mixture was stirred at room temperature for 10 minutes. 
After a clear solution had been obtained, methyl iodide (515 mg) was added and the mixture was stirred at room tem- 
perature for 1 hour. This reaction mixture was concentrated and the residue was purified by silica gel column chroma- 
tography (hexane-ethyl acetate = 3:2) to provide 6-[4-(4-chforobenzoyl)benzyl]thio-1,5-dimethyl*lH-pyrazoIoI3 t 4- 
cflpyrimidin-4{5H)-one as colorless sofid (120 mg) and 6-[4 (4-chkxobenzo^)benzyl]thio-2,6-<*methyl-2H-pyrazolof3,4- 
d)pyrimidin-4{5H)-one as colorless solid (570 mg). 

6-[4-(4*Chlorobenzoyl)benzyl)thio-l,5^immhyl-lH-pyrazoloI3,4<IJpyrimtoin-4(5H)-one 

’H-NMR (CDCI 3 ) 6: 3.54(3H,s). 4,0S(3H,s), 4.60(2H,s). 7.46(2H,d,J=8.6Hz), 7.61(2H,d,J=8.4Hz), 7.75(4H.d, Jr=8 6Hz), 
7.99(1 H,s). 

IR (KBr): 1680, 1645, 1570 cm -1 . 

6-[4-(4-Chlorobenzoyl)benzyl)thio-2.5-dimethyf-2H-pyrazolo[3.4-cf}pyrimidin-4(5H)-one 

’H-NMR (COCI3) 8: 3.57(3H,s), 3.97(3H.s), 4.57(2H,s). 7.47(2H.d,J=8.6Hz). 7.59(2H,d,J=8.4Hz) 1 7.75(2H,d,J=8.6 Hz), 
7.78(2H,d 1 J=8.4Hz), 8.00(1 H.s). 

I R (KBr) : 1700. 1660. 1550 cm’. 

Example 1 1 

6-[4*(4-Ch)orobenzoyl}benzyl]thio-3 l 5-dlmethyl- 1 H-pyrazolo[3. 4-d]pyrimidin-4(5H)-one 

To a solution of 6-mercapto-3, 5-di methyl-1 H-pyrazolo[3,4-d]pyrimidin-4(5H)-one potassium (800 mg) in DMF (12 
ml) was added 4-(4-chlorobenzoyl)benzyl bromide (1 .05 g) and the mixture was stirred at room temperature for 1 hour. 
This reaction mixture was poured in water and the resulting crystals were collected by filtration, rinsed wrtfi water and 
methanol, and recrystalfized from methanol to provide the title compound as colorless solid (1.086 g). 

’H-NMR (DMSO-de) 8: 2.44(3H,s). 3.42(3H,s), 4.60(2H,s), 7.63(2Hd.J=8.6Hz). 7.71(4H,s), 7.7S(2H.d.J=.8.6Hz), 
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13.29(1H.brs). 

iR (KBr): 3210, 1660, 1575, 1550,1280 cm' 1 . 

Example 12 
5 

6-[4-(4-Chlorobenzoyl)benzyl]thlo- 1 ,3,5-trlmethyl-1 H-pyrazolo[3.4-d]pyrlmldJn-4(5H)-one and 6-[4-(4-ch!oroben- 
zoyObenzyl]thio- 2 . 3 , 5 -trimethyl- 2 H-pyrazolt 43 l 4 -d]pyrimidin- 4 ( 5 H)-on 0 

To a suspension of 6 -{ 4 -( 4 -chtorobenzoyl}befi 2 yll 1 hio- 3 . 5-di methyl-1 H-pyrazolo[3 f 4<Qpyrinnidin-4(5H)-one (500 
io mg) in DMF (IS ml) was added 60% sodium hydride (55 mg) and the mixture was stirred al room temperature for 10 
minutes. After a dear solution formed, methyl iodide (235 mg) was added and the mixture was stirred at room temper- 
ature for 1 hour. This reaction mixture was concentrated and the residue was purified by silica gel column chromatog- 
raphy (hexane: ethyl acetate « 3:2) to provide 6-[4-(4-ch!orobenzoyl)benzy1)thlo-1,3,5-ti1methyMH-pyrEzolo[3,4- 
d]pyrimidin-4(5H)-one as colorless solid (90 mg) and 6-[4-(4-chloroberuoyl)benz^ic>-2,3,5-trimetf^2H-pyrazolop.4- 
is d]pyrimidin-4(5H)-one as colorless solid (1 70 mg). 

6-[4-(4-Chlorobenzoyl)benzyl]thio- 1 ,3,5-trimethyl - 1 H-pyrazolo[3,4-d]pyrirr^cfin-4(5H) -one 

’H-NMR (CDCI 3 ) 8 : 2 . 66 ( 3 H,$), 3.51(3H.s), 3.9l(3H,s). 4.59{2H,s). 7.46(2H,d.J=a8Hz}. 7.60(2H,d,J=8.4Hz). 7.70- 
20 7.80(4H.m) 

IR (KBr): 1680. 1645. 1585. 1520 cm' 1 . 

6-[4*(4-Chlorobenzoyl)benzyf]thiO“2 ( 3.5-dimetlTyl-2H-pyrazolo[3,4-d]pyrimidin-4(5H)-one 

25 1 H-NMR (CDCI 3 ) 8 : 2.55(3H,s), 3.54(3H,s), 3.B8(3Ks). 4.55<2H,s). 7.47(2H,d,J-8.6Hz), 7 58(2H,d,J-8.2Hz), 
7.75(2H,d,J=8.6Hz), 7 . 77 ( 2 H,d,J= 8 . 2 H 2 ). 

IR (KBr): 1695, 1660. 1550 cm' 1 . 

Example 13 

30 

6 - 14 -(4-Ch lorobenzoyl)benzyI)thio-3, 5-dimethytisoxazoto[5,4-d]pyrimidin*4(5H )-on e 

To a solution of 6-mercapto-3,5-dlmethyfisoxazoloI5,4-d]pyrimidln-4{5H)-one (800 mg) and sodium hydroxide (165 
mg) in 50% ethanol (10 ml)-DMF (10 ml) was added 4-(4-chlorobenzoyl)benzyl bromide (1.25 g) and the mixture was 
35 stirred at room temperature for 1 hour. This reaction mixture was concentrated and the residue was purified by silica gel 
column chromatography (hexane: ethyl acetate = 2:1) to provide the title compouid as colorless solid (470 mg). 
^NMR (CDCI 3 ) 8 : 2.57(3H,S), 3.55(3H,s), 4.59(2H 1 s). 7.48(2H l d l J«8.6Hz), 7.58(2Kd,J-8.4Hz), 7.74(2H I d.J-8.4Hz), 
7.76(2H.d,J=8.6Hz). 

IR (KBr): 1715, 1690, 1650, 1590, 1525 cm’ 1 . 

40 

Example 14 

9-[4-{4-Chlorobanzoyl)benzyloxy]-2,3-dimethyl*4H-pyrido[l ,2-a]pyrimldirv4-one 

45 9-Hydroxy-2,3-dimethyl-4H-pyrido(l ,2-a]pyrimidin-4-one (500 mgj as obtained in Reference Example 3 and potas- 
sium carbonate (375 mg) were dissolved in acetone (15 ml). To this solution was added 4-{4-chlorobenzoyl)benzy1 bro- 
mide (896 mg) and the mixture was stirred at room temperature overnight. This reaction mixture was concentrated and 
the residue was washed serially with water and ethyl acetate and recrystallized from methanol to provide the title com- 
pound as colorless solid (41 5 mg). 

so ^-NMR (DMSO-dg) 5: 2.14(3H,$), 2.43(3H,S), 7.16(lH,t.J=7.2Hz), 7.31(1H.d.J=7.4Hz), 7.63(2H,d,J=8.0Hz), 
7.68(2H,d,J=8.0Hz). 7.77(2H,d,J=8.0Hz), 7.80(2H,d*J=8.0Hz), 8.50(1 H,d ( J=7.0H2). 

IR (KBr): 1630. 1480, 1280 cm* 1 . 

Example 15 
55 

7- [4-(4-Chlorobenzoyl)benzyl]-1 .3-cfimethyixanthine 

To a solution of theophylline ( 1 .80 g) in DMF (20 ml) were added potassium carbonate (1 .66 g) and 4^4-chloroben- 
zoyl)benzyl bromide (3.1 0 g) and th mixture was stirred at room lenperature for 14 hours. The reaction mixture was 
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then diluted with water and extracted with ethyl acetate. The extract was washed with saturated aqueous NaCI solution 
and dried over anhydrous sodium sulfate. The solvent was then distilled off and the residue was purified by silica get 
column chromatography (hexane: ethyl acetate « 1 :4) to provide the title compound as colorless powder (2.79 g. 66%). 
’H-NMR (CDCI3) 8: 3.41 (3 H.b), 3.63{3H,s). 5.59(2H.6), 7.38-7.50(4H.m), 7.65(1 H,s). 7.68-7.81 (4H,m). 
s IR (KBr): 3110. 1690. 1650. 1400, 1280. 1230 cm'*. 

Example f6 

7-[4-(4-Chlorobenzoyl)benzyi]-1 ,3-cfimethytxanthine hydrochloride 

10 

To a solution of 7^4-(4-chlorobenzoyl)benzyl]-l.3-dimethylxarTthine (100 mg) in methanol (4 ml) was added 4N- 
hydrochloric acid (1 ml) and the mixture was stirred at room temperature for 10 minutes. To this reaction mixture was 
added ether and the resulting precipitate was collected by filtration to provide the titte compound as white powder (84 
mg, 77%). 

is ’H-NMR (COda) 6: 3.45(3H,s). 3.70(3H,s), 5.70(2H.s), 7.42-7 83(8H.m), 8.47(1 H,s). 

IR (KBr): 3010. 2950, 1710, 1675, 1660 cm' 1 . 

Example 17 

30 7-[4-(4'Chlorobenzoyl)benzyl]-3'methylxanthine 

To a solution of 3Hmethylxanthine (1 .06 g) in DMF (26 ml) were added potassium carbonate (1 .06 g) and 4-(4-chlo- 
robenzoytjbenzyl bromide (1 .98 g) and the mixture was stirred at room temperature lor 24 hours. To this reaction mix- 
ture were added water and ethyl acetate and the floating matter was filtered off and the filtrate aqueous solution was 
25 diluted with IN -hydrochloric acid and extracted with chloroform. The extract was washed with saturated aqueous NaCI 
solution and dried over anhydrous sodium sulfate. The solvent was then distilled off and the residue was washed with 
ethyl acetate to provide the title compound as colorless powder (239 mg, 10%). 

'H-NMR (CDCy 8: 3.54(3H,s), 3.57(3H.s), 7.41 -7.52(4H.m). 7.68-7.81(5H.m). 

IR (KBr): 3450. 3160. 3040. 2820, 1685, 1585. 1540, 1375. 1280. 1230. 1190, 925. 750 Cm' 1 . 

30 

Example 18 

i-[4-(4-Ch!orobenzoy0benzyl]-3,7<fimethylxanthine 

35 To a mixture of theobromine (0.90 g) and DMF (20 mi) was added sodium hydride (240 ml) as well as 4-(4-chlo- 
robenzoyt)benzyl bromide (1 .55 g) and the mixture was stirred at room temperature for 1 8 hours. This reaction mixture 
was diluted with water and extracted with ethyl acetate. The extract was washed with saturated aqueous NaCI solution 
and dried over anhydrous sodium sulfata The solvent was then distilled off and the residue was washed with ether to 
provide the title compound as colorless powder (1 .37 g, 67%). 

« ’H-NMR (Coa 3 ) 8: 3.60(3H,s), 4.00(3H,s). 5.27(2H.s), 7.38-7. 79(8H.m) 

IR (KBr): 3310, 2940. 1710. 1655, 1645. 1600. 1580. 1545. 1280. 930 cm' 1 

Example 19 

45 8-Chloro-7-[4-(4-chlorobenzoyl)benzyO- 1 ,3-dimethylxanthine 

To a solution of 8-chforotheophylline (2.15 g) in DMF (20 ml) was added potassium carbonate (1.66 g) as welt as 
4-(4-chJorobenzoyl)benzyl bromide (3,10 g) and the mixture was stirred at room temperature for 20 hours. This reaction 
mixture was diluted with water and extracted with ethyl acetate. The extract was washed with saturated aqueous NaCI 
so solution and dried over anhydrous sodium sulfate. The solvent was then distilled off and the residue was washed with 
ether to provide the title compound as white powder (3.34 g, 75%). 

’H-NMR (CDCI3) 8: 3.41 (3H,s), 3.57(3H,s). 5.64(2H,s), 7.41-7.52(4H.m), 7.68-7.80(4H,m). 

IR (KBr): 2940. 1710. 1660. 1580, 1530, 1445. 1400. 1370. 1280. 740 cm' 1 . 
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Example 20 

7-[4-(4-Chlorob8nzoyl)benzyl)- 1 , 3-di methyt-8-msthoxyxanthi no 

5 To a solution of 8-cWoro-7-{4-(4-chlofeberuoyl)benzyl]-1,3*dimethylxanthine (886 mg) in DMF (40 ml) was added 
sodium methoxide (10 ml, 28% in methanol) and the mixture was stirred at room temperature for 30 minutes. This reac- 
tion mixture was diluted with water and extracted with ethyl acetate, washed with saturated aqueous NaCI solution, and 
dried over anhydrous sodium sulfate. The solvent was then distilled off and the residue was washed with ether to pro* 
vide the title compound as colorless powder (470 mg, 54%). 

10 1 H-NMR (CDCW 6: 3.40(3H,s), 3.54{3H f s), 4. 1 7(3H,s) r 5.36(2H,s). 7.38-7.78(8H.m). 

IR (KBr): 2950. 1705. 1670. 165S. 1610. 1525. 1460, 1410, 1285 cm' 1 . 

Example 21 

is 7-[4-(4-Chlorobenzoyl)benzyl]-1 I 3-cfimethyluric acid 

To 7-[4-(4-chlorobenzoyl)benzyl]-l,3-dimethyl-8-methoxyxanthine (400 mg) was added concentrated hydrochloric 
acid (8 ml) at room temperature and the mixture was stirred at 130°C tor 1 hour. After cooling, the resulting precipitate 
was collected by filtration and rinsed with water and ether to provide the title corqpound as colorless powder (333 mg r 
20 86%). 

1 H-NMR (CDCI 3 + 5% CD3OD) 5: 3.36(3H,s), 3.45(3H,s), 5.23(21-1.5), 7.4Q-7.80(8H,m). 

IR (KBr): 3450. 2960. 2710, 1680, 1550, 1280. 1185, 740 cm 1 . 

Example 22 

25 

1 -[4-{4-Ch lorobenzoyl)benzyf]>4 i 6-climethytthazoto[4 l 5-d)>yr imidin e-5, 7-di one 

To a solution of N.N^Iimethytazidophosgenimlniurn chloride (1 .70 g) in methylene chloride (40 ml) was added 4- 
amino- 1 ,3-dimethyluradl (1.55 g) and the mixture was refluxed tor 3 hours. This reaction mixture was concentrated and 
30 the residue was dissolved In DMF (30 ml), followed by addition of potassium carbonate (6.91 g) and 4-(4-chloroben- 
zoyl)benzyl bromide (3.10 g). and the mixture was stirred at room temperature for 18 hours. This reaction mixture was 
diluted with water and extracted with ethyl acetate. The extract was washed with saturated aqueous NaCI solution and 
dried over anhydrous sodium sulfate. The solvent was then distilled off and the residue was purified by silica gel column 
chromatography (hexane: ethyl acetate =* 2:1— >1:1) to provide the title compound as oolorless powder (0.92 g, 22%). 
35 1 H-NMR (CDCI3) 6: 3.41(3H,s), 3.66(3*1.3), 5.93(2H,s), 7.39-7.80(8H ( m). 

IR (KBr): 1710, 1680, 1560. 1270,925. 745 cm* 1 . 

Example 23 

40 7-[3’(4-Chlorobenzoyl)benzyl)- 1 ,3-dl methylxarrthine 

To a solution of theophylline (1 .80 g) in DMF (50 ml) were added potassium carbonate (1 .66 g) and 3-(4-chloroben- 
zoy1)benzyl bromide (3.10 g) and the mixture was stirred at room temperature for 24 hours. This reaction mixture was 
diluted with water and extr a cted with ethyl acetate. The extract was washed with saturated aqueous NaCI solution and 
45 dried over anhydrous sodium sulfate. The solvent was distilled off and the residue was recrystallizad (acetone-hexane) 
1o provide the title compound as white powder (1 .64 g. 40%). 

1 H-NMR (CDCy S: 3.40(3H.s). 3.60{3H,s), 5.57(2H,s). 7.42-7. 79(9H/n). 

IR (KBr): 1700, 1660, 1550, 1290, 750 cm* 1 . 

50 Example 24 

7-(4-(2,4-Dichlorobenzoyl)b8nzyl]-l,3-dimethylxanthine 

To a solution of theophylline (1 .80 g) in DMF (20 ml) were added potassium carbonate (1.66 g) and 4-(2,4-dichlo- 
55 robenzoyl)benzyl bromide (3.33 g) and the mixture was stirred at room temperature for 24 hours. This reaction mixture 
was diluted with water and extracted with ethyl acetate. The extract was washed with saturated aqueous NaCI solution 
and dried over anhydrous sodium sulfate. The solvent was then distilled off and the residue was recrystatiized (ethyl 
acetate) to provide the title compound as white powder (3.38 g. 76%). 
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’H-NMR (CDCI S ) 6: 3.39(3H,s). 3.60(3H.s), 5.58(2H,8). 7.25-7.84{8H,m). 

IR (KBr): 1700. 1660. 1290. 930. 745 cm' 1 . 

Example 25 

5 

744-(4-FluoroO9nzoyl}bQnzyl]O,3<fimetrTytxanthln0 

To a solution ol theophylline (1 .80 g) in DMF (20 ml) were added potassium carbonate (1 .68 g) and 4-{4-fluoroben- 
zoyl)benzyl bromide (2.93 g) and the mixture was stirred at room temperature for 24 hours. This reaction mixture was 
w diluted with water and extracted with ethyl acetate The extract was washed with saturated aqueous NaCI solution and 
dried over anhydrous sodium sulfate. "The solvent was then distilled off and the residue was washed with ether to pro- 
vide the title compound as while powder (2.79 g, 74%). 

’H-NMR (CDCy 5: 3.41 (3H,s), 3.60(3H,s), 5.59(2H.8), 7.08-7.86{9H ( m). 

IR (KBr): 1700. 1660. 1640, 1590, 1545. 1270, 1230 cm' 1 . 

15 

Example 25 

7-[4-(2-CWorobenzoy1)benzyl)- 1 ,3-dimetby Ixanthine 

20 To a solution of theophylline (0.90 g) in DMF (20 ml) were added potassium carbonate (0.83 g) and 4-(2-ch!oroben- 

2oyl)benzyl bromide (1.55 g) and the mixture was stirred at room temperature tor 13 hours. This reaction mixture was 
diluted with water and extracted with ethyl acetate and the extract was washed with saturated aqueous NaCI solution 
and dried over anhydrous sodium suifata The solvent was then distilled off and the residue was washed with ether to 
provide the title compound as needles (1 .70 g, 83%). 

25 ’H-ISIMR (CDCI 3 ) 8: 3.39(3H,$), 3.60(3H,s), 5.58(2H,s), 7.30-7. 48(6H,m). 7.63(1 H,s), 7.76-7.8S(2H r m). 

IR (KBr): 3100. 1700. 1660, 1540, 1430, 1285. 740 cm' 1 . 

Example 27 

mj 7-[4-(4-Chlorobenzoyl)b8nzyl]xan1hine hydrochloride 

To 1 .3-diethoxy*7-(4-(4-cHorobenzoyl)benzyl)purine (100 mg) was added concentrated hydrochloric acid (10 ml) at 
room temperature and the mixture was stirred at 1 30°C tor 2 hours. After this reaction mixture was allowed to cool, the 
precipitate was collected by ffitration and washed with water and ether to provide the title compound as colorless pow- 
35 der (73 mg, 73%). 

’H-NMR (CDCfe + 6% CD 3 OD) 6: 5.59(2^6), 7.45-7.55(4H 1 m). 7.70-7.90(4H.m), 8.05(1 H.s). 

IR (KBr): 2950, 2760. 1710, 1650, 1575. 1270 cm’ 1 . 

Example 28 

AO 

7-[4-(4-Chlorobenzoyl}benzyl]-1,3,8-trimeihybcanthin6 

To a solution of 1 . 3, 8*trimethyf xanthine (0.97 g) in DMF (20 ml) were added potassium carbonate (0.83 g) and 4- 
(4-ch!orobenzoy1)benzyl bromide (1.55 g) and the mixture was stirred al room temperature tor 2 hours. The reaction 
45 mixture was diluted with water and extracted with ethyl acetate The extract was washed with saturated aqueous NaCI 
solution and dried over anhydrous sodium sulfate. The solvent was then distilled off and the residue was washed with 
acetone to provide the title compound as white powder (1 .34 g. 61%). 

’H-NMR (CDO3 ) 8: 2.46(3H,8), 3.41(3^$), 3.60(3H ( g), 5.63(2H,s), 7.25-7. 80(8 H,m). 

IR (KBr): 2960, 1705, 1660, 1610, 1590, 1645, 1490, 1410, 1395, 1290. 1270, 1090, 925. 755, 745cm' 1 . 

SC 

Example 29 

7-[4-(4-Chlorobenzoyl)benzyl]- 1 ,3-dImethyl-8-ethytxanthine 

55 To a solution of 1 , 3-dimethyl -8-ethytxanthre (416 mg) in DMF (10 ml) were added potassium carbonate (332 mg) 
and 4-(4<hlorobenzoyl)benzyl bromide (619 mg) and the mixture was stirred at room temperature for 21 hours. This 
reaction mixture was diluted with water and extracted with ethyl acetate. The extract was washed with saturated aque- 
ous NaCI solution and dried over anhydrous sodium sulfate. The solvent was cfistflied off and the residue was recrystal- 
lized (ethyl acetate-ether) to provide the tide conrpound as white powder (564 mg, 67%). 
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' H-NMR (CDCI3) B: 1.30(3H.t.Jo7.6Hz). 2.72(2H.q.J=7.8Hz). 3.40(3H.s). 3.81(3H.s). S.64(2H.s). 7.21-7.80(8H.m). 

IR (KBr): 1700, 1600. 1650. 1410. 1280 cm' 1 . 

Example 30 

5 

2-[4-(4-Chlt>robenzoyl)benzylthio]*3-methy^yrldo(2 1 3-cllpyrimiclin-4-one 

To a solution of 3-mathytpyrido[2,3-dlpyrimkfin-4-one-2-thion© (193 mg) in DMF (5 ml) were added sodium hydride 
(60 mg) and 4-{4-ch)crobenzoyf)benzy1 bromide (310 mg) and the mixture was stirred at room temperature for 30 min- 
io utes. The reaction mixtrue was then cfiluted with saturated aqueous NaHC03 solution and extracted with ethyl acetate. 
The extract was washed with saturated aqueous NaCl solution and dried over anhydrous sodium sulfate and the solvent 
was then distilled off. The residue was recrystallized (ethyl acetate-ether-hexane) to provide the title compound as white 
powder (162 mg, 36%). 

1 H-NMR (CDCI 3 ) 6: 3.62(3H,s), 4.73(2H,S). 7.26-7. 79(9H.m). 8.64-8.61 (IH.m). 8.90-8.95(1 H.m). 
is IR (KBr): 1680. 1645. 1580, 1550, 1425, 1285, 1270. 1080, 725 cm 1 . 

Example 31 

1 -(4-(4-Chlorobenzoyl)benzylJ-4-chloroimidazo[4 t 5-dlpyridarin-7(6H)K)ne and 1-(4-(4-chIorobenzoyl)benzyl]-7-chlo- 
20 rofmidazo[4.5-d]pyridazin-4(5H)-one 

In dioxane (20 ml) was cfissolved H4-{4-chlorcbenzoyl)benzylJ-4.7-dichloroimidazo(4.5-d]pyridazine (2.006 g) fol- 
lowed by addition of aqueous sodium hydroxide solution (3.78 g NaOH/30 ml water), and the mixtrue was refluxed for 
1 5 hours. Then, water (100 ml) and acetic acid (5 ml) were added and the resulting crystals were collected by filtration. 
25 The crystals were purified by silica gel column chromatography (stationary phase 50 g; dichloromethane : ethyl acetate 
= 10:1-»1:1) to provide 1.32 g (yield 69%) of the title compound l^^-chtorobenzoyObenzyq^-chloroimldazo^S- 
d]pyridazin-7(6H)-one and 441 mg (yield 23%) of the title compound l-[4-(4-chlorobenzoyl)benzylJ-7-chloroimi- 
dazo[4,5-d]pyridazin-4(5H)-one. 

30 1 -[4-(4-Chlorc^enzoyl)benzyl]-4 aC hloroirTiidazo[4,5-d]pyrctazin-7(6H)-one 

1 H-NMR (CDCI3) fi: 5.80(2H,s). 7.51(2H.d,J=8.4Hz), 7.60<2H,d.J=8.8Hz) l 7.73(4H,d,J=8.8Hz), 8.69(1H,s). 

IR (KBr): 3101, 2933, 1672. 1533. 742 cm* 1 . 

35 1 [4-(4-Chlorobenzoyl)benzyl]-7-ohloroimldazo[4 1 5-dlpyridazin-4(5H)-one 

1 H-NMR (CDCI3) 8: 5.86(2H,s), 7.3 1(2H,d,J-8.4Hz},. 7.61 (2H,d,J-8.8Hz), 7.74(4H t d^J-8.6Hz), 8.62{lH,s). 

IR (KBr): 3116, 2926, 1676, 1533,739 cm 1 . 

40 Example 32 

1-[4*(4-Chloroben2oyl)benzyl)-4-chloro-6-methylimidazo[4,5-d)pyridazin-7(6H)-ona 

In DMF (15 ml) was dissolved 1-(4-(4-chlorobenzcyl)benzyl]-4-chtoroimidazo[4,5-d]pyridazin-7(6H)-one (963 mg) 
45 followed by addition of potassium carbonate (985 mg). Then, methyl iodide (0.45 ml) was added and the mixture was 
stirred at room temperature for 65 hours. To this reaction mixture was added water (50 ml) and fie resulting crystals 
were harvested by filtration. This crystal crop was purified by silica gel column chromatography (stationary phase 30 g, 
dichloromethane: eth8r * 1 :0->3:1 ) to provide 655 mg (66%) of the title compound. 

1 H-NMR (CDCI3) 8: 3.86(3H.6), 5.81(2H.6). 7.45(2H,d.J.7.8Hz), 7.46(2H,d,J-8.6Hz) l 7.73(2H,d ( J-8.6Hz). 
so 7.78(2H,d,J=8.2Hz), 8.01 (1H,S). 

IR (neat): 2949, 1666, 1537, 741 cm* 1 . 

Example 33 

55 1 *[4-(4*ChIorobenzoyl)benzyl]-5-methyl-7-chloroimidazo[4,5-d]pyridazin-4(5H)-one 

The procedure of Example 32 was repeated except that 1-[4-(4<hlonobenzoyf)benzylI-7-chloroirnidazoI4,5-d]pyri- 
dazin-4(5H)-one was used as th starting compound. Thus, this starting compound (424 mg) was dissolved in DMF (7 
ml) followed by addition of potassium carbonate (465 mg). Then, methyl iodide (0.2 mi) was added and the mixture was 
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stirred at room temperature for 65 hours. To this reaction mixture was added water (50 ml) and the resulting crystals 
were harvested by filtration. This crystal crop was purified by sifica gel column chromatography (stationary phase 30 g; 
ethyl acetate: methanol = 1 :0-»20:1 ) to provide 218 mg (50%) of the title compound. 

^•NMR (CDCW 8: 3.87(3H,6), 5.74(2H,s), 7.23(2 H,d.J«8.4Hz), 7.46(2 H,cU«8.4Hz), 7.72(2H.dJ=8.6Hz) t 
5 7.78(2H,d. J»8.2Hz). 8.01 ( 1 H.S). 

IR (neat): 2951. 1672. 1529. 739 cm' 1 . 

Example 34 

io 1 -[4-(4-Chloir>benzoy0benzyI]-4-methoxy-6-methy1imidazo[4,5-d]pyridazin-7(6H)-one 

In methanol (5 ml) was dissolved 1-l4-(4-chlorobenzoyl)benzyQ-4-chloro-6-methylrmida2o[4,5-dlpyridazin-7{6H}- 
one (72 mg) followed by addition of 28% sodium methoxti e/methanol (1 .0 ml), and the mixture was refluxed for 5 hours. 
To this reaction mixture was added a large quantity of water and the resulting crystals were rinsed with water and dried 
ts under reduced pressure to provide 50 mg (yield 70%) ol the title compound. 

'H-NMR (CD3OO) 6: 3.71(3H,s), 4.00(3H,s), 5.85(2H,s), 7.50(2H.d,J=8.6Hz). 7.52{2H.d,J=8.8Hz), 

7.74(2H,d,J=8.8Hz), 7.75(2H,d,J=8.6Hz), 8.42(1 H,6). 

IR (neat): 2945. 1660. 1561. 1269. 1234, 739cm' 1 . 

20 Example 35 

l-[4-(4-CWorobenzoyl)benzyl]-5*methyl-7-fnethoxyimidazo[4.5-ci]pyridazin-4(5H)-one 

The procedure of Example 34 was repeated except that 1-[4-(4-chlorobenzoy0benzy0-5-methyl-7-chloroimi- 
25 dazo(4, 5-d]pyridazin-4(5H)-one was used as the starting compound. Thus, this starting compound (52 mg) was dis- 
solved in methanol (5 ml) followed by addition of 28% sodium methoxide/methanoJ (0.5 ml), and the mixture was 
refluxed for 3 hours. To this reaction mixture was added a large quantity of water and the resulting crystals were rinsed 
with water and dried under reduced pressure to provide 20 mg (yield 39%) of the title compound. 

^-NMR (CD3OD) 6: 3.73(3H,S), 3.97(3H,s), 5.70(2H.s). 7.41(2H.d,J-8.4Hz) ( 7.51(2H.d,J=8.8Hz), 

3C 7.73(2H,d,J=8.6Hz), 7.76(2H,d,J=82Hz). 8.38(1 H,s) 

IR (neat): 2947. 1660. 1568. 1272. 737 cm 1 . 

Example 36 

35 8-Tert-butyl-5-[4-(4-chlorobenzoyi)benzyll-2 l 3,4 l 5-tetrahydropyrklazinof4.5-bl-1 1 4-oxazep!n-9(8H)-one 

To a solution of sodium ethoxide in ethanol as prepared by dissolving sodium metal (6.5 mg) in ethanol (1 ml) was 
added a solution of 2-tert*butyl-4-chloro*5-(N-(4-(4-chlorobenzoyl)benzyl)-N-(3-hydroxypropyl)amino]-3-(2H)-pyridazi- 
none (91 mg) in ethanol (5 ml) and the mixture was refluxed for 46 hours. After cooling to room temperature, the reac- 
40 tion mixture was diluted with water and extracted with ethyl acetate. The extract was washed with water and saturated 
aqueous NaCI solution in that order and dried over anhydrous magnesium sulfate. The solvent was then distilled off 
under reduced pressure and the residue was purified by silica gel column chromatography (developer; n-hexane: ethyl 
acetate » 1 :1->1 :2) to provide the title compound as white powder (120 mg, yield 12%). 

^•NMR (CDCI3) 8; 1 .62(9 H.S). 2.06(2 H.q,J«6.2Hz). 3.55{2H.t.J*6.2Hz). 4.42(2H,t.J=6.2Hz). 4.55(2H.m). 7.32(1 H.s). 
45 7.41(2H.d.J=8.4Hz). 7.48{2H,d.J*8.4Hz). 7.76(2H.d,J^8.4Hz), 7.81(2H.d.J=8.4Hz). 

Example 37 

1 -[4-(4-Chlorobenzoynbenzyll-2.3-dichtoro-6-methyl-l H-pyrolo[2,3-d]pyridazin-4(5H)-one 

so 

A solution of 2.3*dichloro -5- methyl* 1 H-pyrrolo(2.3-d]pyridazin-4(5H)-one (404 mg) In DMF (70 ml) was dripped into 
a suspension of 60% socfium hydride-oil (96 mg) in DMF (10 ml) on an ice-water bath. After 3 hours of stirring at room 
temperature, a solution of 4-(4-chlorobenzoy1)benzy1 bromide (681 mg) in DMF (15 ml) was added and the mixture was 
further stirred at room temperature for 18 hours. The reaction was stopped by adding water and the reaction mixture 
55 was extracted with ethyl acetate. The extract was dried over anhydrous magnesium sulfate and the solvent was distilled 
off under reduced pressure. The resicfoe was then purified by silica gel column chromatography (developer; n-hexane: 
ethyl acetate = 2: 1 ->1 :1) to provide the title oompound as white powder (351 mg. yield 39%). 

’H-NMR (DMSOdg) 8: 3.68(3H,s), 5.73(2H.s). 7.30(2H.d,J=8.6Hz). 7.61(2H,dJ=8.6Hz), 7.72(2H.dJ=8.6Hz). 
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7.73(2H,d,J.8.6Hz). 8.71 (IH.s). 

IR (KBr): 3055. 3040. 2090. 2960. 1860. 1640. 1605 cm' 1 . 



Examp! 38 

5 

1 -[4-(4-ChtorobOToyl)benzyl]-SHTiettyl-1 H4rrtdazo(4,5*d]pyrldaz!n-4(5H)*onG 

A sol Litton of methylhydrazine {472 mg) and ethyl 1 -[4-{4-chlorobenzcyl)ben2yl]-5-formylimidazole-4-carboxylate 
( 1 .03 g) in ethanol (20 ml) was refluxed for 3 hours. After cooling to room temperature, concentrated sulfuric acid (0.2 
to ml) was added and the mixture was further refluxed for 21 hours. This reaction mixture was diluted with water and 
extracted with ethyl acetate. The extract was dried over anhydrous magnesium sulfate, the solvent was distilled off 
under reduced pressire, and the residue was purified by silica gel column chromatography (developer; chloroform; 
methanol « 19:1) to provide the title compound as white powder (66 mg, yield 7%). 

’H-NMR (CDCI 3 ) b: 3,90(3H.s), 5.47(2H,S). 7.31(2H.d,J-8.4Hz), 7.48(2H,d.J-8.4Hz). 7.73(2H,d,J-8.4Hz). 
is 7.81 (2H,d,J=8.4Hz), 7.92(1 H,S), 8.00(1 H,S). 

Example 39 

3(4-(4-Chlorobenzoyl)benzyl]“5-methy1-3H-inrtidazo[4 1 5<l]pyridazin-4(5H)‘One 

26 

A solution of methylhydrazine (209 mg) and ethyl 1-[4-(4Kiilcxobenzoyl)benzyl] -4-formyl lmldazde*5-car boxy late 
(6.01 g) in ethanol (10 ml) was refluxed for 2.5 hours. After coofing to room temperature, concentrated sulfuric acid (0.1 
ml) was added and the mixture was further refluxed for 15 hours. This reaction mixture was diluted with water and 
extracted with ethyl acetate. The extract was dried over anhydrous magnesium sulfate, the solvent was distilled off 
25 under reduced pressure, and the residue was purified by silica gel column chromatography (developer; n-hexane: ethyl 
acetate = 2:1) to provide the title compound as white powder (115 mg, yield 20%). 

1 H-NMR (COCI3) 6: 3.88(3H.S). 5.81 (2H.s), 7.46(4H.d.J=8.6Hz). 7.73{2H,d,J=8.6Hz), 7.77(2H,d,J=8.6Hz). 7.97(1 H,s), 
8.33(1 H,s). 

IR (KBr): 3100, 2950. 1650, 1600, 1580, 1540 cm' 1 . 

30 

Example 40 

2-(4-(4-Chlorobenzoyl)benzyIoxy]-3 -m ethylpyrido[1 ,2-a]pyr imldin-4*one 

35 2-Hydraxy*3-methylpyrida[1,2-a]pyrimidin-4-one (0.31 g) as obtained in Reference Example 15 and 4-(4-chlo* 
robenzoyl)benzyl bromide (0.56 g) were dissolved in DMF (10.0 ml). To this solufion was added potassium carbonate 
(0.25 g) and the mixture was stirred at 80°C for 30 minutes. This reaction mixture was dtuted with ethyl acetate and 
washed with saturated aqueous NaCI solution and the organic layer wa6 dried ever anhydrous magnedum sulfate and 
concentrated under reduced pressure. The residue was recrystallized from methanol to provide the title compound as 
40 colorless needles (0.224 g, yield 31%). 

^-NMR (CDCy b: £23<3H,$), 5.62(2H,S). 7.10(1H,t,J=7.4Hz), 7.45-7.82<10H,m), 9.08(1 H,d,J=7.4Hz). 

IR (KBr) : 1689. 1657, 1581, 1431, 1284, 1174, 1088, 900, 748cm' 1 . 

Example 41 
45 

2-|4-(4-Chlorobenzoyl)benzytthio]-6,7*dimethaxy-3-methylquinazolin-4-one 

To a solution of 2-mercapto-6,7-dimethoxy-3-methytqulna20lin-4-one (0.998 g) as obtained In Reference Example 
16 and 4*(4*chlorobenzoyl)benzyl bromide (1 .26 g) in ethanol (15.0 ml)-THF (5.0 ml) was added iN-sodium hydroxide 
so (3.90 ml) and the mixture was stirred at 70°C overnight. This reaction mixture was diluted with ethyl acetate and washed 

with saturated aqueous NaCI solution. The organic layer was dried over anhydrous magnesium sulfate and concen- 
trated under reduced pressure, and the residue was recrystallized from ethyl acetate to provide the title compound as 
colorless needles ( 1 06 g. yield 56%). 

’H-NMR (CDCI 3 ) 6: 3,60(3^1.5), 3.99(3H.s), 4.02(3H,s). 4.61(2H.s), 7.Q0(1H.s), 7.46(2H,d,Ja8.6Hz), 7.56(1H,s), 
55 7.60(2H,d,J«8.0Hz), 7.73-7.78{4H.m). 

IR (KBr) : 1660, 1610. 1549. 1497. 1271. 1076. 1022, 928, 781. 743 cm* 1 . 
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Example 42 

2-[4-(4-Ch!orobenzoyl)benzylthio^3,5-dimethylquinazoliiv4-one 

s To a solution of 2-m8rcapto-3,5-dimethylquinazolln-4-one (1 .05 g) as obtained in Reference Exampl 18 and 4-(4* 
chtorcben 2 oyl)benzyl bromide (1 .60 g) in ethanol <15.0 rrt)-THF (15.0 ml)-DMF (5.0 ml) was added IN-sodium hydrox- 
ide (5.10 ml) and the mixture was stirred at 70°C for 30 minutes. This reaction mixture was dluted with ethyl acetate 
and washed with saturated aqueous NaCI solution and the organic layer was dried over anhydrous magnesium sulfate 
and then concentrated under reduced pressura The residue was recrystatlized from ethyl acetate to provide the title 
to compound as colorless needles (1 .54 g. yield 70%). 

^-NMR (COCI 3 ) 6: 2.85(3 H.s). 3.5S(3H.s), 4.60(2H,s), 7.16(1 H.d.J =7.0 Hz). 7.42-7. 47<2H,m). 7.53(2H.d,J«8 2Hr). 
7.61(2H,d,J«8.6Hz), 7.72-7.77(4H,m). 

IR (KBr) : 1666. 1554. 1466. 1408. 1306. 1277. 1090. 928 cm' 1 . 

is Example 43 

2-[4-{2.4-Dichlorobenzoyl)benzytthio]-3 1 5-dimethylquinazolin-4-one 

To a solution of 2-mercapto-3.5-dimethyfquiimzolin^ne (0.51 1 g) as obtained in Reference Example 18 in etha- 
20 no! (10.0 ml)-THF (10.0 ml) was added IN-sodium hydroxide (2.60 ml). Then. 4-(2.4-dichlorobenzoyl)benzyl bromide 
(0.872 g) was added and the mixture was stored at 60°C for 3.5 hours. This reaction mixture was cfiluted wfth ethyl ace- 
tate and washed with saturated aqueous NaCI solution and the organic layer was dried over anhydrous magnesium sul- 
fate and then concentrated under reduced pressure. The residue was recrystallized from ethyl acetate to provide the 
title compound as colorless needles (0.825 g. yield 69%). 

25 ^-NMR (CDCI 3 ) 6 2.84(3 H,$), 3 53(3H,$). 4.57(2H,s), 7.15(tH.d.J-6.8Hz), 7.32-7.54(5H J m), 7.59(2H,d>8 2Hz), 
7.75(2H,d,J-8.2Hz). 

IR (KBr) : 1672, 1581, 1554. 1464, 1417, 1306, 1282, 1092. 930 cm' 1 . 

Example 44 

2-[3-(4-Chlorobenzoyf)benzylthio]-3.5<Jimethylquinazclin-4-one 

To a solution of 2-mercapto^3,5*dimethylquInazollrv4-one (0.522 g ) a9 obtained In Reference Example 18 in etha- 
nol (10.0 ml)-THF (10.0 ml) was added IN-sodium hydroxide (2.50 ml). Then, 3-(4-chlorobenzoyl)benzyl bromide 
35 (0.770 g) was added and Ihe mixture was stirred at 60*C for 3.5 hours. This reaction mixture was diluted wfth ethyl ace- 
tate and washed with saturated aqueous NaCI solution and the organic layer was dried over anhydrous magnesium sul- 
fate and then concentrated under reduced pressure. The residue was recrystallized from ethyl acetate to provide the 
title compound as colorless needles (0.877 g. yield 81%). 

'H-NMR (CDCy 6: 2.84{3H.S). 3.53(3H,S). 4.57{2H,S). 7.15(1H,<U=7.2Hz), 7.30-7.55(5H,m). 7.65-7.74(4H,m) ( 
40 7.96(1 H.bs). 

IR (KBf): 1666. 1581. 1554, 1466, 1306. 1090, 733 cm* 1 . 

Example 45 

45 2-[4-(4-Fluorobenzoyl)benzylthio]-3.5^iimethylquinazolin-4-on© 

To a solution of a-mercapto-a.S-dimethylquinazolin^ne (0.492 g) as obtained in Reference Example 18 in etha- 
nol (10.0 ml)-THF (10.0 ml) was added 1 N-sodium hydroxide (2.50 ml). Then, 4-(4-fluorobenzoyl) benzyl bromide (0.700 
g) was added and the mixture was stirred at 60°C for 3.5 hours. This reaction mixture wa6 diluted with ethyl acetate and 
so washed with saturated aqueous NaCI solution and the organic layer was dried over anhydrous magnesium sutate and 
then concentrated under reduced pressure The residue was recrystallized from ethyl acetate to provide the title com- 
pound as colorless needles (0.717 g, yield 72%). 

^-NMRtCDCla) 6: 2.85(3H,s), 3.55(3H,S), 4.60(2H.S), 7.10-7.20(3H.m), 7.46-7.63(4H,m), 7.72-7.67<4H,m). 

IR (KBr) : 1666. 1601, 1854. 1464, 1414, 1304, 1277. 1234, 1153, 1092 cm 1 . 

55 
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Example 46 

7-[4-(4-Chlorobenzoyl)benzyl]-5-metW-2-methytthio-7H-pyrrolo[2,3-d]pyrim}din-4(3H)-one 

5 Under argon gas. 7^4-(4-chlorob8nzoyl)benzylJ-4-n^hcxy-5-methyl-2-methylthio-7l4pyrroto[2 ( 3-dlpyrlmidlne 

(0.671 g) was dissolved In dioxane (6 ml) followed by addition of 4,4Mhlobls(6-t-butyl-m-<xesol) (7.2 mg). Then. 0.5N- 
hydrochloric acid (1.12 ml) was added and the mixture was stirred at 105°C for 36 hours. Thereafter, 0.5 N- hydrochloric 
acid (1 12 ml) was added again and the mixture was further stirred at the same temperature as above for 24 hours, lb 
Ihis reaction mixture was added water (30 ml) and the resulting precipitate was collected by fBtration and dried. The 
io dried precipitate was purified by flash column chromatography (chloroform) to provide the title compound (0.31 2 g). 
^-NMR (DMSOde) 6: 2.24(3H.s). 2.51 (3H,d.J« 1.0Hz). 5.33(2H.s), 6.33(1 H.d.J»10Hz), 7.43(2H,d,J=8.2Hz), 
7.60(2H,d,J=8.6Hz), 7.71(2H ) d,J=8.2Hz). 7.73(2H l d,J=a6Hz), , 1 2.01(1 H.$). 

IR (KBr): 3430, 3220. 3030, 2920, 2630. 1660, 1605, 1570, 1545. 1520, 1460, 1410. 1305, 1280, 1205. 1180, 1170, 
1135. 1035. 1085. 1010 cm' 1 . 

15 

Example 47 

7-[4(4‘Chlorobenzoyl)benzyl]-2-methylthio-7H-pyrroloI2 1 3-dj3yrimidin-4(3H)‘One 

20 Under argon gas. 7-[4-(4^hlorobenzoyl)benzyl)-4-methaxy-2-rriethylthio-7H-pyrrolo(2.3-dlpyrirnidine (0.61 5 g) was 
dissolved in dioxane (6 ml) followed by addition of 4,4’-tNobis(6-t'butyl-m-cresoO {7 mg). Then, 0.5N-HCI (1 .2 ml) was 
added and the mixture was stirred at 105°C for 36 hours. Thereafter. 0.5N-HCI (1.2 rrd) was added again and the mix- 
ture was further stirred at the same temperature as above for 24 hours. After cooling to room temperature, the precipi- 
tate was collected by filtration, washed with methanol and ether, and dried to provide the title compound (0.405 g). 

£5 ^-NMR (DMSOde) »: 2.53(3H,s), 5.42(2H t s). 6.44(1 H,d,J-3.4Hz), 7.15(lKd,J-3.4Hz), 7.45(2H,d,J-8.0Hz), 
7.60(2H I d I J=8.4Hz), 7.72(2H,d.J-8.0Hz). 7.73(2H,d,J=8.4Hz), 12.18(1 H,b). 

IR (KBr): 3450. 2920, 2840, 1670, 1640, 1605, 1550, 1405, 1310, 1280, 1230, 1205. 1140, 1085 cm* 1 . 

Example 48 

30 

7-[4-(4-ChIorobenzoy l)benzyl)-3.5*<ii methyl-2-methy lth»o-7H-pyrrolo|2 , 3 -d]pyrimidin^4(3H)"One 

Under argon gas, 7*f4-(4-chlorobenzoyl)benzyfl*5-methyl-2-methylthio-7H-pyrrokH2,3-dl3yrimkfin-4(3H)-one (254 
mg) was dissolved in anhydrous DME (10 rri)-anhydrous DMF (6 ml). Then, 60% sodium hydride-oil (26.4 mg) was 
os added with ice-cooling and, after 30 minutes of agitation, methyl iodide (98 mg) was added Then, at room temperature, 
the mixture was stirred for 2.5 hours. This reaction mixture was diluted with ethyl acetate, washed with saturated aque- 
ous NaCl solution, and dried over anhydrous sodium sulfate* The solvent was then efi stilled off under reduced pressure 
and the residue was purified by flash column chromatography (chloroform) to provide the title compound (176 mg). 
’H-NMR (CDCy 6: 2,39(3H,S), 2.56(3H,S), 3.56{3H,S), 5.29(2H,S), 6.47(1H,d,J»1.0Hz). 7.29(2H,d,J=8.4Hz). 
40 7.45(2H,d,J»8:4Hz), 7.73(4H,d,J=8.4Hz). 

IR (K8r): 3450, 3050, 3030, 1665, 1650, 1605. 1590, 1570, 1535, 1515, 1485, 1410, 1340, 1310, 1280, 1270. 1230. 
1180. 1150, 1080 cm* 1 . 

Example 49 

45 

7-[4-(4-Chlorobenzoyl)benzyfl-3-metfyl-2-rriethytthio-7H-pyrroloI2.3-dlpyrimidin-4(3H)-one 

Under argon gas, 7-[4-{4-ch!orabenzoy1Jbenzyl]-2-methylthjo-7H-pyrroto[2,3*d]pyrimidin-4{3H)-Qne (82 mg) was 
dissolved in anhydrous DME (10 ml) -anhydrous DMF (4 ml)- Then, 60% sodium hydride-oil (9.6 mg) was added with 
so ice-cooling and, after 30 minutes of agitation, methyl iodide (34 mg) was added. Then, at room tanperature, the mixture 
was stirred for 2.5 hours. This reaction mixture was diluted wifi ethyl acetate, washed with saturated aqueous NaCl 
solution, and dried over anhydrous sodium sulfate. The solvent was distilled off under reduced pressure and the residue 
was purified by Hash oolumn chromatography (hexane: ethyl acetate a 4:1) to provide the title compound (30 mg). 
’H-NMR (CDCI3) 2i: 2.58(3H,s), 3.60(3H,s). 5.37(2H,s), 6.67(1 H,d,Js3.4Hz), 6.75(1H,d,Jo3.4Hz), 7.30(2 H,d,J=8.0Hz), 
55 7.45(2H.d,J=8.6Hz), 7.73(2H,d,Jo8.6Hz), 7.74(2H t d,J=a0Hz). 

IR (KBr): 3430, 3100, 3050, 3000, 2920. 1670. 1650, 1606, 1580, 1540. 1495. 1465. 1410, 1350, 1295, 1275, 1215, 
1170, 1085 cm* 1 . 
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Example 50 

2-[4-(4-Chlacbenzoyl)benzylJthio-5-methyl-7H-pyiTOlo[2,3-d]pyrimiciirv4{3H)-one 

5 In dimethyl for marriide (30 ml) was dissolved 5*mefthyt-2-mercapto-7H-pyrrolo[2 ( 3-d}pyrimkJin-4(3H)-one (t.36 g) 

followed by addition of IN-sodlum hydroxide (7.5 ml). Then, under ice-cooling, a solution of 4-{4-chtorobenzoyl)ben2yi 
bromide (2.48 g) in DMF (10 ml) was added dropwisa. The mixture was then stirred at room temperature for 4 hours, at 
the end of which time it was poured in ice-water (250 ml). The resulting precipitate was collected by filtration, rinsed with 
water, and dried. The dried precipitate was purified by flash column chromatography (3-5% ethanol-containing chloro- 
io form) to provide the title compound ( 1 .57 g) . 

’H-NMR (DMSO-ds) 8: 2.23(3H.s). 4.50<2H,s), 6.65(1 H.s). 7.60(2H.d.J=8.6Hz). 7.64(2H,d.J=8.6Hz). 

7.69(2H,d,J=8.6Hz), 7.74(2H,d,J=8.6Hz), 11.42(1H.s), 11. 95(1 H.s). 

IR (KBr): 3420, 3180. 3100, 3020. 2920. 2830. 1660, 1600, 1580. 1545, 1515, 1480, 1430, 1400. 1360. 1300. 1280. 
1235. 1170. 1086, 1065, 1010 cm' 1 . 

IS 

Example 51 

2-[4^4-CWorobenzoyl)benzyllthio-7H-pynolo[2,3-d]pyrimidin-4(3H)*one 

20 In DMF (20 ml) was dissolved 2-mercapto-7N-pyrrob[2 ( 3-d]pyrimidin-4(3H)-one (836 ml) followed by addition of 
iN-sodium hydroxide (5 ml). Then, under ice-cooling, a solution of 4-(4-chlorobenzoyl) benzyl bromide (1.63 g) in DMF 
(5 ml) was added dropwise. The mixture was stirred at room temperature for 4 hours, at the end of which time it was 
poured in ice-water (200 ml). The resulting precipitate was collected by filtration, rinsed with water, and dried. This pre- 
cipitate was purified by flash colirm chromatography (3-5% ethanol-containing chloroform) to provide the title com- 
25 pound (1,33 g). 

’H-NMR (DMSO-ds) * 4.52(2H.6). 6.34-6.37(1 H.m). 6.91 -6.95(1 H.m). 7.61(2H.d.J=8.4Hz). 7.65(2H,d,J=8.4Hz). 
7.70(2H,d.J»8.4Hz). 7.74(2H,d,J=8.4Hz), 11.42(1H,s), 1 1.95(1 H.S). 

IR (KBr): 3430, 3220. 3100. 3030, 2960, 2900, 2840, 1650, 1605. 1565, 1410, 1350. 1300, 1280. 1270. 1215, 1 170. 
1140, 1090. 1015 cm' 1 . 

SC 

Example 52 

2-[4-(4-Fluorobenzoyl)benzyt)thlo-5-methyl-7H-pyrrolo{2,3-d)pyrimidin-4(3H)-orie 

35 In methanol (25 ml) was suspended 5-methy1-2-mercapto-7H-pyrrolo(2 P 3-dfcyrimidin-4(3H)-one (1.82 g) followed 
by addition of IN-sodium hydroxide (10.5 ml) for dissolution. Then, under ice-cooling, a solution of 4-(4-fluoroben- 
zoyljbenzyl bromide (3.51 g) in DME (10 ml) was added dropwise. The mixture was stirred at room temperature for 4 
hours and the resulting crystalline precollate was collected by filtration and rinsed with water. The crystals were further 
rinsed with 50% ethand/waier, methanol and ether serially, dried, and recrystallized from DME (1,2-dfmethoxyethane) 
40 to provide the title compound (2.71 g). 

’H-NMR (DMSO-de) 6: 2.24(3H,s). 4.51(2H.S). 6,65(1H,s), 7.37{2H,1J=8.8Hz), 7.64(2H,d 1 J=8.8Hz). 

7.70(2H,d.J=8 8Hz),7.81(2H,dd,J=5.6, 8.8Hz), 1 1.43(1 H,s), 11.97(1 H.b). 

IR (KBr): 3430, 3180, 3120, 3060, 2980, 2920. 2830, 1650, 1600, 1580, 1545, 1500, 1455, 1435, 1410, 1300, 1280. 
1235, 1180. 1155, 1120, 1065cm' 1 . 

45 

Example 53 

2-[4-(2 l 4-Olchiorobenzoy1)benzyf)thlo-5-methyl-7H-pyirolo[2 1 3-d]pyrlmidln-4(3H)-one 

so In methanol (1 8.7 ml) was suspended 5-methyl-2-mercapto-7H-pyFrolo[2,3-d]pyrimidin-4{3H)-one (1 .36 g) followed 
by addition of IN-sodium hydroxide (7.88 ml) for dissolution. Then, under ice-cooling, a solution of 4-(2,4-dichloroben* 
2 oyl)ben 2 yl bromide (3.09 g) in DME (8 ml) was added dropwise. The mixture was stirred at room temperature for 4 
hours and the resulting crystalline precipitate was collected by filtration and rinsed with water. The crystals were further 
rinsed with 50% ethanolMater, methanol and ether, dried, and recrystallized from DME (1 .2-dimethoxyethane) to pro- 
55 vide the title compound (2.03 g). 

'H-NMR (DMSO-dg) 8: 2.23(3H.S). 4.48(2H.s). 6.65(1H.s). 7.53(1 H.d.J=8.2Hz). 7.59(1H.dd.J=1.6.8.8Hz). 
7.64(2H,d.J=8.4Hz), 7.69(2H.d,J=8.4Hz). 7.80(1 Kd.Jo1.6Hz). 1140(1 H.s). 11.96(1H.s). 

IR (KBr): 3430, 3270, 3130, 3080. 2920, 2820, 1670, 1650. 1600, 1580, 1550, 1515, 1455, 1430, 1410, 1370, 1280, 
1240. 1190, 1180, 1150, 1100. 1085. 1050cm' 1 . 
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Example 54 

2-[3-(4-Chlorobanzoyl)benzyI]lhio-5-methyl-7H-pyrrolo[2 1 3-d]pyrimidin-4{3H)-one 

5 in methanol (18.7 ml) was suspended 5-methyl -2-mercapto-7H-pyrrolo[2,3-dJpyrimidin-4(3H)-one {1 .36 g) followed 

by addition of 1 N -sodium hydroxide (7.88 ml) for dissolution. Then, under ice- coo ling, a solution of 3-(4-chloroben- 
zoyl)benzyl bromide (2.79 g) in DME-DMF (6:5; 22 ml) was added dropwise. The mixture was stirred at room tempera- 
ture for 20 hours, at the end of which time it wae poured in ice-water (200ml). The resulting precipitate was collected by 
filtration and rinsed with water. Then, it was further washed with 50% ethanol/water, methanol and ether in that order. 
io dried, and purified by flash column chromatography (chloroform, containing 1% methanol) to provide the title compound 
(1.94 g). 

^-NMR (OMSO-dg) 5: 2.25(3H,s), 4.50{2H,$), 6.65(1H t s), 7.50(2H,d,J=8.0Hz), 7.68(2H,d,J=8.6Hz), 7.51-7.82(4H,m), 
11.38{1H,s), 1 1.95(1 H, 8). 

IR (KBr): 3430, 3180, 3120, 3060, 2920, 2830, 1650. 1580, 1545, 1515, 1480, 1455, 1430, 1400, 1360, 1300, 1280, 
is 1235. 1200, 1190, 1170, 1120, 1090, 1065, 1010 cm' 1 . 

Example 55 

2 *[4-(4-Chlorobenzoyi)benzyt)thio-3, 5,7-trimethyl-7H-pynrolo[2,3-dlpyrimidin-4(3H) -one 

20 

Under argon gas, 2-[4-(4-chlorobenzoyl)benzyi]thto-5-imethyh7H-pynoloI2 l 3-dlpyrirnidin*4(3H)-one (640 mg) was 
suspended in anhydrous DME (15.6 ml) and, under ice-oooGng and stirring. 60% sodium hydride-oil (144 mg) was 
added in two installments. Thereafter, methyl iodide (509 mg) was added and the mixture was stirred at room temper- 
ature overnight. This reaction mixture was diluted with ethyl acetate, washed with saturated aqueous NaCI solution, and 
25 dried over anhydrous sodium sulfate. The solvent was then distilled off under reduced pressure and the residue was 
purified by Hash column chromatography (hexane: ethyl acetate = 4:1) to provide the title compound (542 mg), 
^-NMR (CDOj) 6: 2.38(314,8), 3.55(314,$), 3.66(3H,s), 4.54(2H,S). 6.44(1 H,d.J=1.0Hz), 7.46(2H,d,J=8.4Hz). 
7.59(2H,d,J*8.4Hz), 7.75(4H,d.J=8.4Hz). 

IR (KBr): 3430, 3110, 3060. 2920, 1680, 1660. 1605, 1580, 1540, 1515, 1460, 1400. 1300. 1275, 1225, 1200, 1170, 
30 1090, 1050, 1010 cm* 1 . 

Example 56 

2-[4'(4-Chlorobenzoy0benzyl]thio-3, 7-dimethyl- 7H-pynoto02.3-dlpyrimidin-4(3H)-one (A) 

35 

2- [1-[4-{4-Chlorobenzoyl)phenyl]efriyi]thio-3,7-dimethyt-7H -pyrrol o[2,3-dlpyhmidin-4(3H) -one (B) 

Under argon gas, 2-[4-(4-chlorobenzoy1)benzylJthlo-7H*pyrroloI2 l 3-d]pyrimldin4(3H)-one (1.2 g) was dissolved In 
anhydrous DME (15 mi) and, under ice-cooling and stirring, 60% sodium hydride-oil (288 mg) was added in two install - 
40 ments. Then, methyl iodide (1.11 g) was added and the mixture was stirred at room temperature overnight. This reac- 
tion mixture was diluted with ethyl acetate, washed with saturated aqueous NaCI solution, and dried over anhydrous 
sodium sulfete. The solvent was then distilled off under reduced pressure and the residue was purified by flash column 
chromatography (hexane: ethyl acetate « 6:1 -»4:1 -*2.5:1) to provide the title compound (A 470 mg, B 92 mg). 

45 Compound (A) 

^-NMR (CDCI3) 6: 3.59(3H.s), 3.74(3H,s), 4.56(2H,s). 6.60(1 H,d.J=3.4Hz), 6.71(1H,d,J=3.4Hz), 7.46(2 H,d.J=8.6Hz), 
7.59(2H,d^=8.4 Hz), 7.75(2H,d ( J=*8.6Hz), 7.76(2H,d.U-8.4Hz). 

IR (KBr): 3450, 3120, 2980, 2930, 1700. 1660, 1605, 1586, 1540, 1610, 1460, 1400, 1300, 1270, 1220, 1170, 1105, 
so 1090,1050,1010 cm' 1 . 

Compound (B) 

^-NMR (CDCy 8: 1.83(3H.d.J*7.2Hz), 3.55(3H,s), 3.71{3H,s), 550(1H,q.J«7.2Hz), 6.57(1 H,d.J=3.4Hz). 

55 6.68(1 H,d,J=3.4 Hz), 7.45(2H,d,J=8.4Hz) i 7.62(2H,d^l-84Hz) ( 7.74(2H,d*J=8.6H2), 7.76t2H,d.J=8.6Hz). 

IR (KBr): 3430. 2970. 2930. 1680, 1660, 1600, 1580, 1540, 1505, 1460, 1400, 1300, 1280, 1210, 1170, 1100. 1085. 
1040. 1010 cm* 1 . 
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Example 57 

2-[4-(4*Fluorobenzoyl)beruyl}thk3^,5,7-trimethyl-7H'pyrrol<^2 1 3<%>yrimidin-4(3H)-cne(A) 

a 2-[1 ^4-(4-RuoiT)b8nzoyi)phenyl]e1hyl]thlO'3 t 5J*trirndthyl-7H-pyrTolo[2 l 3-d]pyrimj(jin-4{3H)-one (B) 

Under argon gas. 2-[4-(44luorob0nzoyl)benzyOlhiO'5*m6lhyl-7H-pyrrolo[2.3-dlpyrirnKfin-4(3H)-one (1.97 g) was 
suspended in anhydrous DME (50 ml) and. under ice-cooQng and stining, 60% sodium hydride-oil (420 mg) was added 
in two installments. The mixture was stirred at room temperature for 15 minutes, after which methyl iodide (1 .85 g) was 
to added. Then, the mixture was stirred at room temperature overnight. This reaction mixture was diluted with elhyl ace- 
tate, washed with saturated aqueous NaCI solution, and dried over anhydrous sodium sulfata The solvent was then dis- 
tilled off under reduced pressure and the residue was purified by flash column chromatography (hexane: ethyl acetate 
= 4:1— *-2.5:1) to provide the title compound (A 1.29 g. B7mg). 

is Compound (A) 

’H-NMR (COCl 3 ) 5: 2.3B(3H,d.J=1 .2Hz) ( 3.54(3H,s), 3.66(3H,s), 4.54(2H,s), 6.43(1 H,d,J-1.2Hz), 7.15(2H.t.J-8.8Hz), 
7.58(2H,d,J*8.4Hz), 7.74<2H,d,J=8.4Hz), 7.83(1 H,dd.J=5.4.8.8Hz). 

IR (KBr): 3450. 3110. 3060. 2920. 1680. 1660, 1600. 1575. 1540. 1520, 1500. 1455. 1405. 1300. 1280. 1225. 11S5. 
2Q 1150. 1090. 1050 cm' 1 . 

Compound (B) 

^-NMR (CDCfe) 6: 1 .82<3H,d,J=7.2Hz), 2.37(3H.d,J=1.2Hz), 3.51(3H,s), 3.65{3H,s). 5.19(2H.q,J=7.2Hz) l 
25 6.42(1 H.d.J- 1.2 Hz), 7. 1 6(2H,t,J-8.8Hz), 7.62(2H,d,J«8.4Hz), 7.76(2H,d,J-8.4Hz) ( 7.84(2H,dd I J«5.6,8.8Hz). 

IR (KBr): 3430, 3100, 3060, 2920, 1680, 1650, 1595, 1570, 1540, 1510, 1445, 1405, 1305, 1275, 1225, 1195, 1150, 
1090, 1045 cm' 1 . 

Example 58 

30 

2-[4-(2.4-Dichlorobenzoyi)benzyl]1hio-3.5.7-trimethyl-7H-pyrrolo[2,3-dlpyrimidin-4(3H)-one (A) 

2-[l -[4-(2,4-Dichkxobenzoy0phenyl]ethynthio-3,5,7-trimethyl-7H-pyrroloI2,3-dlpyrimkfin-4(3H)-one (B) 

35 Under argon gas, 2-(4-(2,4-dk^lor(foenzoyl)benzyl}thlo-5-me(thyl-7H-pyrrolo[2,3-d]pyrimidBi-4(3H)-one (1.78 g) 
was suspended in anhydrous DME (50 ml) followed by addition of 60% sodium hydride-oil (336 mg) in two installments. 
The mixture was stirred at room temperature for 15 minutes, after which methyl iodide (1 .48 g) was added. Then, the 
mixture was stirred at room temperature overnight. This reaction mixture was diluted with ethyl acetate, washed with 
saturated aqueous NaCI solution, and dried over anhydrous sodium sulfate. The solvent was then distilled off under 
40 reduced pressure and the residue was purified by ffash column chromatography (hexane: ethyl acetate = 4:1 ->2.5: 1 ) to 

provide the title compound (A 1 .28 g, B 24 mg). 

Compound (A) 

45 ^-NMR (CDCi 3 )6: 2.37(3H,d.J=1.2Hz), 3-53(3H,s), 3.63(3H.s). 4.52(2H.s), 6.43(1 H.d.J=1.2Hz). 7.31(1 H.d.J=8.2Hz), 

7.37(1 H,dd.J=1. 8,8.2Hz), 7.49(1 H,d.J«t.8Hz). 7.57(2H.d.J=8.6Hz). 7.75(2H.d.J*8.6Hz). 

IR (KBr): 3430. 3100, 3050, 2920, 1680, 1670. 1605. 1580, 1540, 1515, 1460. 1400, 1365, 1285. 1255. 1225. 1220, 
1180, 1150, 1095, 1055 cm* 1 . 

so Compound (B) 

^-NMR (CDCIg) 6: 1 .79(3H f d,J=7.2Hz), 2.35(3H ( d,J«1.0Hz), 3.50(3H ( S), 3.61(3H,$), 518(2H,q,J=7.2Hz) r 
6.41 (1 H,d,J=1 .0Hz), 7.30(1 H,d,J=8.2Hz), 7.36(1 H,dd.J=1 8,8.2 Hz), 7 49( 1 H.d,J=1 -8Hz). 7.60(2H,d, J«8.6Hz), 

7.76(2H.d,J=8.6Hz). 

55 IR (KBr): 3430, 2920, 1675. 1600, 1580, 1570, 1540, 1520, 1450, 1405, 1370, 1310, 1280, 1240, 1220. 1195, 1150, 
1100, 1090, 1050 cm -1 . 
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Example 59 

2 • [3-{4-Chlorobanzoyl)ben2yl]thio-3, 5. 7-lrimethyl-7H-pyrroto[Z ,3-dJpyrinrndin-4{3H)-on 

5 Under argon gas, 24344-chtorobenzoyl)benzyl]thio-5-methyl-7l4pyrroto[2,3-d]pyrimWto-4(3H)-one (1.31 g) was 

suspended In ariiydrous DME (32 ml) and, under Ice-cooUng and stliring. 60% sodium hydride-oH (269 mg) was added 
in two installments. The mixture was stirred for 15 minutes, after which methyl iodide (1.18g)was added. Than, the mix- 
ture was further stirred at room temperature overnight. This reaction mixture was cfi luted with ethyl acetate, washed with 
saturated aqueous NaCI solution, and dried over anhydrous sodium sulfate. The solvent was then distflted off under 
io reduced pressure and the residue was purtfled by flash column chromatography (hexane: ethyl acetate = 4:1-*2.5:i) to 

provide the title compound (950 mg). 

’H-NMR (CDCI3) 5: 2.39(3H,d,J«1.0Hz), 3.53(3H,s), 354(3H,s), 4.52(2H^), 6*42(1 H.d.JafOHz), 7.36(2H 1 d,J=8.6Hz), 
7.35-7.50(1 H.m). 7.65-7. 72(2H,m), 7.69<2H,d,J»8.6Hz), 7.97(1 H,d,J-1*6Hz). 

IR (KBr): 3450. 3100, 2920, 1680, 1640, 1600, 1580, 1540, 1515, 1455, 1430, 1405, 1290, 1280, 1245, 1225, 1200, 
IS 1170, 1130. 1105, 1090. 1040, 1010 cm' 1 . 

Example 60 

6-Tert-butyl-1 -H-(4-chlorobenzoyl)benzyl]-1 ,2.3,4-tetrahydropyridog 

20 

In DMF (5 ml) was dissolved 64-butyl -1 ,2. 3, 4-tetrahydrcpyrid^ (207 mg) followed by 

addition of socfium hydride (60%) (80 mg), and the mixture was stirred at room temperature for 30 minutes. Then, 4-{4- 
ch lorobenzoy Qbenzyi bromide (464 mg) was added and the mixture was further stirred at room temperature for 1 hour. 
This reaction mixture was diluted with water and extracted with ethyl acetate. The organic layer was serially washed 
25 with water and saturated aqueous NaCI solution, dried over anhydrous magnesium sulfate, and concentrated. The res- 
idue was purified by silica gel chromatography (dichloromethane: ethyl acetate = 4:1) to provide 139 mg of white pow- 
der. 

^-NMR (CDCI 3 ) 8: 1.83(9H,s), 1 .9-2.1 (2H.ni), 2.64<2H l U«6.2Hz) 1 3.35(2 Kt.J-5.6Hz), 4.61{2H,s), 

7 34(2H,d,J=8.6Hz). 7.39(1 H,S), 7 A7{ZH,6 $ J=B.6H2), 7.76(2H ( d,J=8.6Hz), 7,79(2H,d,J=8.6Hz). 

30 IR (KBr): 1605, 1655 cm’ 1 . 

Example 61 

1 -[4-(4-Chlorobenzoyl)benzyl)-6-methyM .2.3,4-tetrahydropyrido[2.3-dlpyridazin-5(6H)-one 
35 

In DMF (5 ml) was dissolved 6-methyM,2,3,4-tetrahydropyrido(2,3-d]pyridazin-5{6H)-one (116 mg) followed by 
addition of sodium hydride (60%) (56 mg), and the mixture was stirred at room temperature for 30 minutes. Then, 4-{4- 
chtorobenzoyl)benzyt bromide (341 mg) was added and the mixture was further stirred at room temperature tor 1 hour. 
This reaction mixture was dfluted with water and extracted with ethyl acetate-THF. The organic layer was serially 
40 washed with water and saturated aqueous NaCI solution, dried over anhydrous magnesium sulfete, and concentrated. 
The residue was purified by sifica gel chromatography (ethyl acetate) to provide 1 65 mg of the title compound as yellow 
amorphous solid. 

’H-NMR (CDO 3 ) S: 1.9-2.1(2H,m), 2.67(2H,t,J=6.4Hz), 337(2H,t;J“5.6Hz), 3.70(3H,s), 4.63{2H,s), 

7.32(2H,dJ«8.4Hz), 7.43(2H.d.J-8.4Hz). 7.49f1H.s), 7.75(2H.d,J«8.4Hz). 7.78(2H.d.J«8.4Hz). 

45 

Example 62 

5-Tert-butyM -|4-(4-chiorobenzoyl)benzyl]-lH-pyrazoio[3,4-d]pyrkSazln-4(5H)-ono (A) 

so 5-Tert-butyl-2-(4-(4-chlorobenzoy0benzyl]-2H-pyrazolo[3 1 4<J]pyr»dazin-4(5H)-one(B} 

In DMF (5 ml) was dissolved 5-t-butyM H-pyrazolo[3,4-dlpyridazin-4<5H)-one (288 mg) followed by addition of 4-(4- 
chiorobenzoyl)benzyf bromide (712 mg) and potassium carbonate (318 mg), and the mixture was stirred at room tem- 
perature tor 15 hours. This reaction mixture was extracted with diethyl ether and the organic layer was serially washed 
55 with water and saturated aqueous NaCI solution, dried over anhydrous magnesium suttate, and concentrated. The res- 
idue was purified by silica gel chromatography (n-hexane: ethyl acetate * 1 :1), washed with a solvent, and dried. The 
washing solvent used was n-hexane-diethyl ether for 5-t-butyl-1-[4-(4-chlorobenzoyi)benzyl]-1H-pyrazolo[3,4<llpyri- 
dazin-4(5H)-one or diethyl ether for 5-t-butyl-2-[4-{4-chior benzoyl )benzylh2H-pyrazoto[3,4-dlpyridazin-4(5H)-one. 
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Compound (A): write powder, 159 mg 

^-NMR (CDCI3) 6: 1.69(9H,s), 5.61(2H,s), 7.33(2H,d,J=8.0Hz), 7.46(2H ( d.J=8.4Hz), 7.73(2H,d,J=8.0Hz), 
7.77(2H,d,J=8.4Hz), 7.95(1H,S), 8.23(lH,s). 

5 IR(KBr): 1650, 1660 cm" 1 . 





Anal. 


Calcd.: 


C. 65.63%; 


H. 5.03%; 


N. 13.31% 


10 




Found : 


C. 65.61%; 


H, 5.03%: 


N, 12.99% 



Compound (B): white powder, 245 mg 

15 

^-fMMR (CDCy 6: 1 .68(9H,s), 5.59(2H,s), 7.38(2H,d i J*8.0Hz), 7.46(2H,d l J=8.4Hz). 7.73(2H.d,J=8.0Hz), 
7.78(2H,d,J»8.4Hz), 8.20(1H,S), 8.22(1H,s). 

IR(KBr): 1585. 1650. 1660 cm* 1 . 

20 Example 63 

5-Tert-butyM -[4-(44luorobenzoyl)benzyl]-1 H-pyrazoloI3,4-dlpyridazin-4(5H)-one (A) 
5-Tert-butyl-2-[4-(4-1luorobenzoyl)benzy1]-2Hi5yrazolo[3.4-d]pyrkJazin4(5H)-one(B) 

25 

Ip DMF (5 ml) was dissolved 54-butyl- 1 H-pyra20lof3,4-dlpyridazin-4(5H)-ono {288 mg) followed by addition of 4-{4- 
fluorobenzoyljbenzyl bromide (674 mg) and potassium carbonate (318 mg), and the mixture was stirred at room tem- 
perature for 15 hours. This reaction mixture was extracted with ethyl acetate and the organic layer was serially washed 
with water and saturated aqueous NaCI solution, dried over anhydrous magnesium sulfate, and concentrated. The res- 
30 idue was purified by silica gel chromatography (n-hexane: ethyl acetate = 1:1), washed with a solvent, and dried. As the 
washing solvent, n-hexane-diethyl ether was used for 54-butyl-1-(4-{4-fluarobenzoyl)benzyi]-1H-pyra20lo[3.4-d]pyri- 
dazin-4(5H)-one and diethyl ether was used for 5-t-butyl-2-[4-(4-fluorobenzoyl)benzyO-2H-pyiazoio{3,4-d]pyridazin- 
4(5H)-one. 

35 Compound (A): white powder, 1 15 mg 

1 H-NMR (DMSO-dg) S: 1.63(9H.S), 5.81(2H,S), 7.3-7.5(4H,m), 7.7-7.9(4H I m) I 8.27<1H,S), 866(lH,s). 

IR(KBr): 1650, 1665 cm 1 . 

4C Compound (B): while powder, 235 mg 

1 H-NMR (DMSO-dg) fi: 1.61(9H,s), 5.74(2H,s). 7.3-7S(4H,m), 7.7-7.8(4H,m), 8.33(1 H,s), 8.89(lH,s). 

IR (KBr): 1600, 1650, 1655 cm’ 1 . 

45 Example 64 

1- [4-(4-CNQrobenzoy0benzyf]-5-methyl-1H-pyrazolo[3,4-dIpyridazin-4(5H)-one (A) 

2- (4-(4Chlorobenzoyl)benzyl]-5-methyl-2H-pyrazolo[3.4dlpyridazin-4{5H)-one(B) 

so 

In DMF (2 ml) was dissolved 5-methyl- 1 H-pyrazoio(3.4-d]pyridazin-4(5H)-one (101 mg) followed by addition of 4- 
(4-chlorobenzoyl)benzyl bromide (310 mg) and potassium carbonate (138 mg), and the mixture was stirred at room 
temperature for 15 hours. The reaction mixture was extracted with ethyl acetate-THF, and the organic layer was dried 
over anhydrous magnesium sulfate and concentrated. The residue was purified by silica gel column chromatography 
55 (n-hexane: ethyl acetate » 1 :4), washed with the following solvent, and dried. As the washing solvent, diethyl ether-ethyl 
acetate was used for 1 -[4-(4-chlorobenzoyl)benzyf]-5-methyl- 1 H-pyrazofo[3.4<J] pyridazin-4(5H) -one and ethyl acetate 
was used for 2-{4-(4-chlorobenzoyl)bemyO-5Htieth^2H-pyrazolo[3.4-dlpyridazfo-4(5H)-or»e. 
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Compound (A): white powder 20 mg 

’H-NMR (DMSO-de) 6: 3.70(3H,S), S.84(2H,s), 7.42{2H.d,J=8.4Hz), 7.60(2H,d,J=8.6Hz), 7.72(2H,d.J=8.4Hz), 
7.73(2H.d^=8.6Hz). 8.33(1 H,S). 8.73(1H.S). 
s IR(KBr): 1655 cm' 1 . 

Compound (B): white powder. 137 mg 

’H-NMR (DMSO-dg) 8: 3.64(3H.s), 5.75(2 H.6), 7.49(2H,d.J=7.6Hz). 7.61(2H.d.J=8.4Hz). 7.74(4H.br.(l). 8.38{1H.S). 
W 8.94(1 H.s). 

IR (KBr): 1585. 1650 cm' 1 . 

Example 65 

is 1 .[4-(4-Chlorcfoenzoyl)benzyl]-5-methyM H-triazoto[4,5-dJpyridazin-4{5H}-on8 

In DMF (5 ml) was dissolved 5-mathyl-l H-triazo!o[4,5-cflpyridazin*4(5H)*one (227 mg) followed by addition of 4-(4- 
chlorobenzoyl)benzyl bromide (71 2 mg) and potassium carbonate (31 8 mg), and the mixture was stirred at room tem- 
perature tor 2 hours. The reaction mixture was then extracted with ethyl acetate and the organic layer was serially 
20 washed with water and saturated aqueous NaCI solution, dried over anhydrous magnesium sulfate, and concentrated. 
The residue was purified by silica gel column chromatography (n-hexarte: ethyl acetate » 1:1), washed with diethyl 
ether, and dried. White powder, 110 mg. 

1 H-NMR {CDCI3) 6: 3.89(3^8), 5.90(2H.s). 7.42(2H,d,J=8.4Hz), 7.47(2H,d,J-8.8Hz) ( 7.73(2H,d,J=8.8Hz). 
7.81 (2H,d,J=8.4Hz), 7.96(1 H.s). 

25 IR (KBr): 1655. 1670 cm -1 . 

Example 66 

1 [4-(4-Ruoroben2oy0benzyl]-2 ( 3-<fichtoro-5-methyl-1 H-pyrrotoJ2.3-d]pyridazin-4(5H)-one 

30 

A solution ol 2.3-dichloro-5-melhyl-1H-pyrrolo[2.3<l]pyridazin-4{5H)-one(404 mg) in DMF (70 ml) was draped into 
a suspension of 60% sodium hydride-oil (96 mg) in DMF (10 ml) on an ice-water bath. The mixture was stirred at room 
temperature for 2 hours, after which a solution of 4-{44luorobenzcy1)benzyl bromide (645 mg) in DMF (15 ml) was 
added and the mixture was further stirred at room temperature for 1 6 hours. The reaction was stopped by adding water 
35 and the reaction mixture was extracted wifi ethyl acetate. The extract was dried ewer anhydrous magnesium sulfate and 
the solvent was distilled off under reduced pressure. The residue was purified by sHica gel column chromatography 
(developer; n* hexane: ethyl acetate - 1 :i) to provide the title compound as white powder (371 mg. yield 43%). 

1 H-NMR (DMSO-dg) 6: 3.35(3H f 6), 5.74(2H,s) t 7.30(2H ) t,J=8.0Hz), 7.38(2H,d.8.8Hz), 7.73(2H,d,J=8.0Hz), 
7.81 (2H.dd,J»5. 4,8.8Hz) . 8.59(1 H.S). 

40 IR (KBr): 3050. 2950. 1650, 1640. 1600 cm' 1 . 

Example 67 

2,3- DichIoro-1 -[4^(2. 4-dichtorobenzoyf)benzyl] -5-methyM H-pyrrolo[2,3-d]pyndazin-4(5H)-one 
45 

A solution ot 2,3-dichloro-5-methyt-1H*pyrralDl2.3<Qpyridazin-4(5H)-one (404 mg) in DMF (70 ml) was dripped into 
a suspension of 60% sod urn hydride-oil (96 mg) in DMF (10 ml) on an ice-water bath. The mixture was stirred at room 
temperature for 2 hours, after which a solution ot 4-(2,4-dlchlorobenzoyl)benzyl bromide (757 mg) In DMF (1 5 ml) was 
added and the mixture was further stirred at room temperature for 1 6 hours. The reaction was stopped by adding water 
so and the reaction mixture was extracted wifi ethyl acetate. The extract was dried over anhydrous magnesium sidfate and 
the solvent was distilled off under reduced pressure. The residue was washed with ether to provide the title compound 
as yellowish brown powder (471 mg, yield 49%). 

1 H-NMR (DMSO-dg) 5: 3 67(3H.s). 5.73(2H.s). 7 27(2H.d.J=8.4Hz). 7.54(1 H,d,J=&2Hz), 7.60(1 H.dd.J=2.2 ,8.2Hz). 
7.73(2H,d.Js8.4Hz), 7.82(1 H,d.J«22Hz). 8.55(lH.s). 

55 IR (KBr): 3050. 2950, 1665, 1600, 1580 cm' 1 . 
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Example 68 

i -p-(4-Chloroben2oyl)benzyl]-2,3-dich!ofO-5-methyM H-pyrrolo[2,3-d]pyrida2in-4(5H)-one 

5 A solution of 2,3-cDcMoro-5-methyM H-pyirdo[2 ( 3-d]pyrldazin-4(5H)-OTO (303 mg) in DMF (50 ml) was dripped into 
a suspension of 60% sodium hydride-oil (72 mg) in DMF (10 ml) on an Ice-water bath. The mixture was stirred at room 
temperature for 2.5 hours, after which a solution of 3 *(4~chlort>benzoyl) benzyl bromide (511 mg) in DMF (10 ml) was 
added and the mixture was further stirred at room temperature for 1 7 hoirs. The reaction was stopped by addng water 
and the reaction mixtu’e was extracted with ethyl acetate. The extract was dried over anhydrous magnesium sulfate and 
io the solvent was distilled off under reduced pressure The residue was purified by silica gel column chromatography 
(developer; n -hexane: ethyl acetate >1:1) to provide the title compound as white powder (104 mg, yield 16%). 
’H-NMR (DMSO-dg) 5: 3.680H.S), 5.71(2H,s), 7.42(1 H,dm,J-7.8Hz). 7.56(1 H.t,J-7.8Hz) ( 7.61 (2H.d,J»8. 6Hz), 7 55- 
7.65(1 H,m). 7.65-7.77(1H,m), 7.71(2H,d,J»8.6Hz). 8.59(1 H.s). 

IR (KBf): 3050, 2950. 1660, 1630, 1580 cm* 1 . 
is 

Example 69 

2,3-Dichloro-5-methyl-1-[4*(4-triflioromethy«3enzoyl)benzyI]-1H-pyrrolo[2.3-d]pyridazin-4(5H)-one 

26 A solution of 2,3-dichloro-5-methyl-1H-pyrrolo(2,3*d]pyridazin-4(5H)-one (404 mg) in DMF (70 ml) was dripped into 
a suspension of 60% sodium hydride-oil (96 mg) in DMF (10 ml) on an ice-water bath. The mixture was stirred at room 
temperature for 2 hours, after which a solution of 4-(4-trifluoromethylbenzoyl)benzy1 bromide (754 mg) in DMF (15 ml) 
was added and the mixture was further stirred at room temperature for 15 hours. The reaction wae stopped by adcfing 
water and the reaction mixture was extracted with ethyl acetate. The extract was dried over anhydrous magnesium sul- 
25 fate and the solvent was cfistiHed off under reduced pressua. The residue was purified by silica gel column chromatog- 
raphy (developer; n-hexane: ethyl acetate =* 1:1) to provide the title compound as white powder (448 mg, yield 47%). 
^•NMR (DMSO-dg) 6: 3.68(3H ( 6), 5.75(2H,S), 7.31(2H,d.J»8.2H2), 7.78(2H,d.J-8.2Hz), 7.91(4H.S), 8.58(1H,s). 
IR(KBr): 3040, 2930, 1660, 1650, 1605 cm' 1 . 

30 Example 70 

1 -[4-(4-Chlorobenzoyl)benzyl]-5-methyl-1 H-pyrrolo[2.3-cQpyridazirv4{5H)-one 

A solution of 5-nriethyl-1H-pyrroio[2,3-d]pyridazin-4(5H)-one (298 mg) in DMF (1 0 ml) was dripped into a suspen- 
ds si cxi of 60% sodium hydride -oil (96 mg) in DMF (8 ml) on an Ice-water bath. The mixture was stirred at room tempera- 
ture for 30 minutes, after which a solution of 4-(4-chforobenzoy!)benzy! bromide (712 mg) in DMF (15 ml) was added 
and the mixture was further stirred at room temperature for 1.5 hours. The reaction was stopped by adding water and 
the reaction mixture was extracted with ethyl acetate. The extract was dried over anhydrous magnesium sulfate and the 
solvent was distilled off under reduced pressure. The residue was purified by silica gel column chromatography (devet- 
40 oper; n-hexane: ethyl acetate > 1 :2) to provide the title compound as vrtiite powder (505 mg, yield 57%). 

^-NMR (DMSO-de) 6: 3.68(3H,s), 5.65(2H,S), 6.74(1 H,d,J=3.0Hz), 7.39(2H,d,J=8.4Hz), 7.61(2H,d,J=8.4Hz), 
7.63(1 H,d,J=3.0Hz), 7.73(4H,d I J=8.4Hz). 8.45(1 H,s) 

IR (KBr): 3050, 2940. 1650, 1600, 1580, 1540 cm* 1 . 

45 Example 71 

1 -[4-(4-Fluorobenzoyl)benzyl]-5-methyl-1 l+pyrrolo(2,3-dlpyridazin-4(5H)-one 

A solution of 5-methyl-1H-pyrrolo[2,3-d]pyriclazin-4(5H)-one (373 mg) in DMF (10 ml) was dripped into a suspen- 
se sion of 60% sodium hydride-oil (120 mg) in DMF (10 mt) on an ice-water bath. The mixture was stirred at room temper- 
ature for 1 ho ix, after which a solution of 4-(4-fluorobenzoyf)benzyt bromide (806 mg) in DMF (20 ml) was added and 

the mixture was further stirred at room temperature for 13 hours. The reaction was stopped by adding water and the 

reaction mixture was extracted with ethyl acetate. The extract wae dried over anhydrous magnesium sulfate and me sol- 
vent was distilled off under reduced pressure. The residue was purified by silica gel column chromatography (devel- 
55 oper; dichloromethane: methanol = 99:1) to provide the title compound as white powder (61 5 mg, yield 68%). 

’H-NMR (DMSO-dg) 6: 3.68(3H,s), 5.64(2H.s). 6.74(1 H.d,J=3.0Hz). 7.37(2H.t, J-90Hz). 7.39(2H,d,J=8.0Hz), 
7.62(1 H.d.J=3.0Hz), 7.72(2H.d,J«8.0Hz). 780(2H.dd.J-5.4.9.0Hz), 8.45(1 H.s). 

IR (KBr): 3040. 2990. 2940. 1 650. 1600, 1540 cm' 1 . 
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Example 72 

1 -[4-{2,4-DicNcwobenzoyl)beruyl]-5-methy|. t H-pyrrolo(2 ,3-d]pyridazin-4(5H)-one 

5 A solution of 5-methyMH-pyrrolop,3Ki]pyridazin-4(5H)-one (298 mg) in DMF (10 ml) was dripped into a suspen- 

slon of 60% sodium hydrlcSe*oli (96 mg) in DMF (8 ml) on an Ice-water bath, me mixture was stirred at room tempera- 
ture for 1 hour, after which a solution of 4-(2,4-cfich!arobenzoyl)benzyl bromide (757 mg) in DMF (15 ml) was added and 
the mixture was further stirred at room temperature for 1 .5 hours. The reaction was stopped by adding water and the 
reaction mixture was extracted with ethyl acetate. The extract was dried over anhydrous magnesium sulfate and the sol • 
io vent was distilled off under reduced pressure. The residue was purified by silica gel column chromatography (devel- 
oper; n-hexane: ethyl acetate ■ 1 :3) to provide the title compound as white powder (51 1 mg, yield 62%). 

'H-NMR (DMSOd,0 »: 3.67(3H,s), 5.64(2H,s), 6.73(1 H,d.J=3.0Hr), 7.36(2 H,d,J=8.2Hz), 7.53(1 H,d,J=8.2Hz), 
7.60(1 H.d.J=3.0Hz). 7.60(1H,dd.J=7.8,8.2Hl). 7.72(2H,d.J=8.2Hz), 7.81(2H,d.J=1.8Hz}. 8.40(1H,s). 

IR (KBr): 3050. 2940. 1660. 1640, 1600, 1540 cm' 1 . 

IS 

Example 73 

1 -(3-{4-Chlorob8nzoyl)benzylJ-5-methyl-1 H-pyrrol(^2.3-djpyrlda2 in -4(5H) -one 

20 A solution of 5-methyl- 1H-pyrrolo(2,3-d)pyridazin-4(5H)-one (298 mg) in DMF (10 ml) was dripped into a suspen- 
sion of 60% sodium hydride-oil (96 mg) in DMF (8 ml) on an ice-water bath. The mixture was stirred at room tempera- 
ture for 1 hour, after which a solution of 3-(4-chforobenzoyl)benzyl bromide (681 mg) in DMF (15 ml) was added and the 
mixture was further stirred at room temperature for 2 hours. The reaction was stopped by adding water and the reaction 
mixture was extracted with ethyl acetate. The extract was dried over anhydrous magnesium sulfate and the solvent was 
25 distilled off under reduced pressure. The residue was purified by siSca gel column chromatography (developer; n-hex- 
ane: ethyl acetate = 1 :3) to provide the title compound as white powder (630 mg, yield 83%). 

^-NMR (DMSO-de) t>: 3.68(3H,s), 5.62(2H,s). 6.71(1H,dJ»3.0Hz) f 7.53-7.73(9H.m). 8.47(1H,s). 

IR (KBr): 3100, 3040, 2960, 2850, 1650, 1580, 1540 cm* 1 . 

30 Example 74 

5-Methyl-1 -[4-(4*trif luoromethylbenzoyl)benzyll-1 H-pyrrolo[2.3-d]pyridazin-4(5H)-one 

A solution of 5-methyl- 1H-pyrrolo[2,3-<f|pyridazin*4(5H)-one (298 mg) in DMF (10 ml) was dripped into a suspen- 
ds sion of 60% sodium hydride-oil (96 mg) in DMF (6 ml) on an Ice-water bath. The mixture was stirred at room tempera- 
ture for 1 hour, after which a solution of 4-(4-trifluoromethyfbenzoyl)benzy1 bromide (755 mg) in DMF (15 ml) was added 
and the mixture was further stirred at room temperature for 3 hours. The reaction was stopped by adding water and the 
reaction mixture was extracted with ethyl acetate The extract was dried over anhydrous magnesium sulfate and the sol- 
vent was distilled off under reduced pressure. The residue was purified by silica gel column chromatography (devel- 
40 oper; n-hexane: ethyl acetate = 1 :2) to provide the title compound as light-brown powder (436 mg, yield 53%). 

^-NMR (CDC1 3 ) 5: 3.86(3H.s), 5.43(2H,s). 6.95(1 H,d,J»3.0Hz), 7.13{1H,d,J=3.0Hz), 7.22(2H,d,J=8.8Hz). 
7 76(2H,d,J*8.8H2), 7.80(2H,d,J=8.2Hz), 7.87(2H,d,J=a2Hz), 7.93{tH ( B). 

IR (KBr): 3100, 3050, 2950, 1660, 1640, 1605 cm’ 1 . 

45 Example 75 

1 -[4-(4-Chlorobenzoyl)benzyl]-2,3 l 5-trimethyl‘1 H-pyrrolo[2,3-d]pyridazin-4(5H)-one 

A solution of 2 f 3,5-trimethyl-i H-pyrmlo[2,3-<l|pyridarin-4(5H)-one (532 mg) in DMF (45 ml) was dripped into a eus- 
so pension of 60% sodium hydride-oil (144 mg) in DMF ( 1 2 ml) on an ice-water bath. The mixture was stirred at room tem- 
perature for 30 minutes, after which a solution of 4-(4*chlorobenzoyl)benzyl bromide (1 .02 g) in DMF (15 ml) was added 
and the mixture was further stirred at room temperature for 1 .5 hours. The reaction was stopped by adding water and 
the reaction mixture was extracted with ethyl acetate. The extract ms dried over anhydrous magnesium sulfate and the 
solvent was distilled off under reduced pressure. The residue was purified by silica gel column chromatography (devel- 
55 oper; n-hexane: ethyl acetate = 1 :2) to provide the title compound as light-yellow powder (71 1 mg, yield 58%). 

'H-NMR (CDCb) 6: 2.23(3H.s). 2.48(3H,S>. 3.03(3H.s). 5.35(2H.s). 7.04(2H.d.J=8.2rtz), 7.46(2H,d,J=8.6Hz). 
7.73(2H.d.Js8.6Hz). 7.74(2H,d,J=8 2Hz). 7.85(1H.s). 

IR (KBr): 3050. 2930. 1660. 1630. 1605. 1520 cm' 1 . 



62 



4254071 9.MAX 




EP0 733 633A1 



Example 76 

1.[4-(4-Fluo/obenzoyl)b8nzyl]*2 l 3>trim©thy)*l H-pyrrolop, 3<tJpyridazin-4(5H)-one 

5 A solution of 2. 3, 5-tri methyl-1 H-pyrrolo[2,3-d]pyridazln-4(5H)-one (354 mg) in DMF (30 ml) was dripped into a sus- 

pension of 60% sodium hydride-oil (96 mg) In DMF (8 ml) on an ice-water balh. The mixture was stirred at room tem- 
perature far 1 hour, after which a solution of 4-{4-fluorobenzoyl)benzyl bromide (645 mg) in DMF (15 ml) was added and 
the mixture was further stirred at room temperature for 2 hours. The reaction was stopped by adding water and the reac- 
tion mixture was extracted with ethyl acetate. The extract was dried over anhydrous magnesium sulfate and the solvent 
io was distilled off under reduced pressure. The residue was purified by silica gel column chromatography (developer; n- 
hexane: ethyl acetate = 1:1) to provide the title compound as white powder (628 mg. yield 81%). 

'H-NMR {CDCI3) 8: 2.2a(3H,s), 2.48(3 H.s), 3.83{3H,s), 5.35(2H.s), 7.04(2H,d.J=8.4Hz). 7.16{2H.t,J=8.0Hz), 
7.74(2H,d,J=8.4Hz), 7.78(2H.dd,J=3.0.8.6Hz). 7.86(1 H.b). 

IR (KBr): 3055, 2940. 1650, 1610, 1595. 1510 cm' 1 . 

15 

Example 77 

1 *[4-(2,4-Dichlorobenzoyl)benzyl]-2,3»5-triTOethyl- 1 H-pyrrolo[2 ,3-d]pyridazin-4(5H)-one 

20 A solution of 2 ,3, 5-trimethyl- 1 H-pyrrdop.3-dJpyridazin-4(5H)-one (354 mg) in DMF (30 ml) was dripped into a sus- 

pension of 60% sodium hydride-oll (96 mg) in DMF (8 ml) on an ice-water bath. The mixture was stirred at room tem- 
perature for 1 hour, after which a solution of 4-(2 a 4-dichlorobenzoyQbenzyl bromide (757 mg) in DMF (15 ml) was added 
and the mixture was further stirred at room temperature for 1 .5 houra The reaction was stopped by adding water and 
the reaction mixture was extracted with ethyl acetate. The extract was dried over anhydrous magnesium sulfate and the 
25 solvent was distilled off under reduced pressure. The residue was purified by silica gel column chromatography (devel- 
oper: n -hexane-ethyl acetate ~ 1 :1) to provide the title compound as light-yellow powder (612 mg, yield 70%). 

’H-NMR (C0CI 3 ) 6: 2.20(3H,s), 2.46{3H.S). 3.82(3H,s), 5.33(2H.S). 7.01(2H,d,J=8.6Hz), 7.30(1 H.d.J=8.0Hz), 
7.36(1 H,dd.J=1. 8, 8.0Hz), 7.48(1 H,d.J«1.8Hz), 7.75(2H.d,J=8.6H2), 7.82(1 H,S). 

IR (KBr): 3100, 2910. 1660, 1600, 1580, 1520 cm' 1 . 

3C 

Example 78 

1-[4-(4Trifluoromethylbenzoyl)benzyl)-2,3,5-trimethyHH-pyrrofa[2,3-d)pyridazin-4(5H)-one 

35 A solution of 2,3,5-trimethyM H-pyrrolo(2,3-dlpyridazln-4(5H)-one (354 mg) in DMF (30 mi) was dripped into a sus- 
pension of 60% sodium hydride-oil (96 mg) in DMF (8 ml) on an ice-water balh. The mixture was stirred at room tem- 
perature for 1 hour, after which a solution of 4-(4-trifluorom8thylbenzoyi)b6nzyl bromide (755 mg) in DMF (15 ml) was 
added and the mixture was further stirred at room temperature for 1 .5 hours. The reaction was stopped by adding water 
and the reaction mbctixe was extracted with ethyl acetate. The extract was dried over anhydrous magnesium sulfate and 
40 the solvent was distilled off under reduced pressure The residue was purified by silica gel column chromatography 
(developer; n-hexane: ethyl acetate = 1 :1) to provide the title corrpound as light-yellow powder (566 mg, yield 64%). 

1 H-NMR (CDCI 3 ) 6: 2.23(3H,s), 2.48(3H 1 s) ( 3.82(3H,s), 536(2H t s), 7.05(2H,d^l=8.4H2), 7.74(2H.d,J«8.4Hz) t 
7.77(2H,d,J=8.0Hz), 7.84(1 H,s) ( 7.86(2 H,d,J=8.0 Hz). 

IR (KBr): 3050, 2910, 1660, 1600. 1570. 1520 cm’ 1 . 

45 

Example 79 

1 -[4-(4-Methoxybenzoyl)benzyl|-2 l 3,5-trimethyt-1 HpyrroloJ2,3-d]pyridazin-4{5H)-one 

so A solution of 2,3,5-trimethyl- 1H-f^rrolo[2,3-d]f^ridazirv4(5H)-one (1 .06 g) in DMF (90 ml) was dripped into a sus- 
pension of 60% sodium hydride-oil (268 mg) in DMF (24 ml) on an ice-water bath. The mixture was stirred at room tem- 
perature far 1 hour, after which a solution of 4-(4-methoxybenzcyl)benzyl bromide (2.40 g) in DMF (30 ml) was added 
and the mixture was further stirred at room temperature for 2 hours. The reaction was stopped by adding water and the 
reaction mixture was extracted with ethyl acetate. The extract was dried over anhydrous magnesium sulfate and the sol- 
55 vent was distilled off under reduced pressure The residue was purified by silica gel column chromatography (devel- 
oper: n-hexane: ethyl acetate = 1:1 ->1:2) to provide the title compound as fight-yellow powder (1.70 g. yield 71%). 
’H-NMR (CDCI 3 ) 8: 2.23(3Ks). 2.48(3H.s), 3.83(3H,s). 3.89(3H,s). 5.34{2H.s). 6.96(2H.d.J=8.0Hz). 

7.03(2H,d,J=8.0Hz). 7.72<2H.d.J=8.0Hz). 7.80(2H,d,J=8.6Hz), 7.83(1 H.s). 

IR(KBr): 3050, 2910. 1660, 1635, 1600. 1570. 1520 cm' 1 . 
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Example 80 

5-Tert-butyl- 1 -[3-(4-chloroben2oyl)benzyl]-1 H^razolop^-dJpyrictezin^fSHJ-one (A) 

5 5*Tert-butyl-2-p-{4-<*lordben2oyl)benzyl]-2H-pyra20k)p i 4-d]pyridazin-4{5H)-one(B) 

In DMF {5 ml) was dissolved 5-t-butyM H*pyrazolo[3,4-d]pyridsucin-4(5H)-one (288 mg) followed by addition of 3-(4- 
chlorobeiuoyQbenzyl bromide (712 mg) and potassium carbonate (318 mg), and the mixture was stirred at room tem- 
perature for 1 5 hours. This reaction mixture was extracted with ethyl acetate and the organic layer was serially washed 
io with water and saturated aqueous NaCI solution, dried over anhydrous magnesium sulfate, and concentrated. The res- 
idue was purified by silica gel column chromatography (n-hexane: ethyl acetate = 1:1), washed with Ihe following sol- 
vent, and dried. As the washing solvent, cfiethyf ether was used for 5-tbutyM-p-(4-chtorobenzoyl)benzyl}-1H- 
pyrazolo[3,4-d]pyridazin-4(5H)-one and n-hexane-dlethyl ester was used for 5-t-butyl-2-f3-(4-chlorobenzoyl)benzyl]* 
2H-pyrazolo[3,4-dlfvrtdazin-4{5H)-one. 
is 

Compound (A): white powder, 172 mg 

1 H-NMR (DMSO-d 6 ) 6: 1.62(9H.s). 5 : 78(2Hs), 7.5-7.7{8H.m), 8.25(1 H.s), 8.66(1H.S). 



20 



Anal. 


CaJcd.: 


C. 65.63%; 


H. 5.03%; 


N. 13.31% 




Found : 


C. 65 88%; 


H, 4.97%; 


N, 13.47% 



2 $ 



Compound (B): white powder, 42 mg 

'H-NMR (DMSO-d 6 ) 8: 1.61(9H.S), 5.72(2H.S), 7.5-7.8{8H.m). 8.33(1 H,S), 3.88(1 H,s). 



Anal. 


Calod.: 


C. 65.63%; 


H. 5.03%; 


N. 13.31% 




Found : 


C. 65.75%; 


H. 4.90%; 


N, 13.41% 



35 



Example 81 

40 5-Tert-butyt- 1 -[4-(2,4-dichlorobenzoyl)benzyl]-1H-pyrazotop,4<Qpyndazin-4{^)-one (A) 

5-Tert-butyl-2-[4-(2,4<fichlorobenzoyl)benzyl]-2H-pyra2oIo[3,4-d|pyrida2in-4(5H)-one (B) 

in DMF (5 ml) was dissolved 5-t-butyl-1H-pyrazolop.4-d]pyriclazin-4(5H)'One (288 mg) followed by addition of 4- 
45 (2.4-dichlorobenzoyl)benzyl bromide (791 mg) and potassium carbonate (318 mg), and the mixture was stirred at room 
temperature for 15 hours. This reaction mixture was extracted with ethyl acetate and the organic layer was serialy 
washed with water and saturated aqueous NaCt solution, dried over anhydrous magnesium sulfate, and concentrated. 
The residue was purified by silica gel cdunn chromatography (n ’hexane-ethyl acetate - 1:1). Then, 5-t-butyf-2-(4-(2,4- 
dichlorobenzoyfH»nzyg-2H-pyi^ux)!o[3.4-d^yridazin-4(5IH)-one was washed with n-hexane-diethyl ether and dried. 
so 

Compound (A): white powder, 208 mg 

1 H-NMR (DM$0-d 6 ) 6: 1.62(9H.c). 5.81 (2H.S). 7.44<2Hd,J=8.4Hz), 7.53(1 H.d.J=8.2Hz) t 7.60(1 H.d,J»8.2Hz). 
7.73(2H,dJo8.4Hz). 7 81(1H,S). 8.26(1 H.s). 8.63(1H,s). 

55 

Compound (B): white powder. 220 mg 

’H-NMR (DMSO-de) «: 1.60(9H,s), 5.73(2H.s), 7.47(2H,d.J=8.4Hz), 7.73(2H.d,J=0.4Hz), 7.53(1H.d.Hz). 
7.60( 1 H,d,J=82Hi), 7.81(1H,s), 8.32(1H.s). 8.88(1H,s). 
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Example 82 

5-Tert-butyl-i -[4-(4-chloroben20yf)banzyi)-3-mrthyl-1 H-pyrazolo[3,4-d]pyridazin-4{5H)-one 

s In DM F (i 0 ml) was dissolved 5-t-butyl*3-methyl- 1 H-pyrazolo[3,4-cl]pyridaztn*4(5H)-on6 (51 6 mg) fol lowed by addi- 

tion of 4-(4-cMoroberuoyl)ben2y1 bromide (1.2 g) and potassium carbonate (525 mg), and the mixture was stirred at 
room temperature for 15 hours. This reaction mixture was extracted with ethyl acetate-THF and the organic layer was 
serially washed with water and saturated aqueous NaCI solution, dried over anhydrous magnesium sulfate, and con- 
centrated. The residue was purified by silica gel column chromatography (n-hexane: ethyt acetate = 1 :1). washed with 
w n-hexan e-diethyl ether, and dried. White powder, 527 g. 

’H-NMR (DMSO-de) 6: 1.62{9H.S). 2.52(3H,s). 5.70(2H,s), 7.44(2H,d,J=8.4Hz). 7.61(2H,d,J=&4Hz), 

7.73{2H,d,J=8.4Hz), 7.74(2H,d,J«8.4Hz), 8.56(1 H,s). 

Example 83 
f5 

5-Tert-butyl-i -[4-(4-fluorobenzoyl)benzyl]-3-methyl-lH-pyrazok>t3 1 4-dlpyridazin-4(5H)-one (A) 

5-Tert-butyl-2-[4-(44luorobenzoyl)benzyi)-3-methyl-2H-pyrazolol3.4-dlpyridazin-4{5H)-one(B) 

20 In DMF (1 0 ml) was dissolved 5-t-butyi-3- methyl- 1 H-pyrazoio[3,4-d]pyridazin-4(5H) -one (516 mg) foliowed by addir 

tion of 4^(44luorobenzoyl)benzyl bromide (1.1 g) and potassium carbonate (525 mg), and the mixture was stirred at 
room temperature for 1 5 hours. This reaction mixture was extracted with diethyl ether and the organic layer was serially 
washed with water and saturated aqueous NaCI solution, dried over anhydrous magnesium sulfate, and concentrated. 
The residue was purified by sitica gel column chromatography (n-hexane-ethyl acetate = 1:1), washed with the following 
25 solvent, and dried. As the washing solvent, n-hexane-diethyl ether was used for 5-t-butyl-l -[4-{4-fluorob0n2oyi)benzyl]- 
3-rnethyl-1H-pyrazol(^3,4-d]pyridazin-4(5H)-one and diethyl ether-ethyl acetate for 5-t-butyl-2-[4*(44luorobenzoyl)ben- 
zyl]-3-methyl-2H-pyrarolo[3,4-dlpyridazln-4(5H)-ona. 

Compound (A): white powder. 513 mg 

30 

’H-NMR (DMSO-dg) 8: 1.62(9H,s>. 2 52(3H,s). 5.70(2H.s). 736(2H.dd.J=8.8.8.4Hz), 7.44<2H.d,J=8 4Hz). 

7.72(2H,d.J=8.4Hz), 7.81{2H.dd,J=5.8.8.8Hz), 8.55(1 H,s). 



35 


Anal. 


Calcd.: 


C. 68.89%; 


H. 5.54%; 


N. 13.39% 






Found : 


C. 68 82%; 


H, 5.52%; 


N. 13.37% 



40 

Compound (B): white powder, 262 mg 



^■NMR (DMSO-dg) 8: 1.81(91-1,6), 2.68(3H,s) ) 5.70(2H,s), 7.35(2H.d l J*8.4Hz), 7.37(2H,dd,J =8.8,9. 2Hz), 

7.71 (2H,d,J=8.4Hz), 7.81(2H.dd.J=5.4.9.2Hz), 8.27(1 H.s). 



Anal. 


Calcd.: 


C. 68.89%; 


H, 5.54%; 


N. 13.39% 




Found : 


C. 68.99%; 


H. 3.41%; 


N. 13.42% 



50 



£5 
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Example 84 



l -[4-{4-Chlorobanzoyl)benzyl]-3 t 5-<fimethyl-l H-pyrazdo[3.4-dlpyridazin-4(5H)-one (A) 

2[4-(4-Chlorobenzoy0benzyl]-3,5-dimethyl-2H-pyfazolo[3,4-d]pyridazin-4(5H)-one (B) 

In DMF (2 mi) was dissolved 3,5 dirnethyl-1 h+pyrazolo[3,4-d]pyridaziri-4{5l-l)-one (84 mg) followed by addition of 4- 
(4-chlorobenzoyl)benzyl bromide (279 mg) and potassium carbonate (124 mg), and the mixture was stirred at room 
temperature for 15 hours. This reaction mixture was extracted with ethyl acetate and the organic layer was serially 
washed with water and saturated aqueous NaCI solution, dried over anhydrous magnesium sulfate, and concentrated. 
The residue was purified by silica gel column chromatography (n-hexane: ethyl acetate = 1 :4), washed with the foiled* 
ing solvent, and dried. As the washing solvent, n-haxane-diethyl ether was used tor t-[4-(4-chlorobenzoyl)benzyl]-3 ,5- 
dim ethyl-1 H-pyrazoio[3.4-d]pyrktezin-4<5^^^ and diethyl ether for 2-[4 (4-chlorobenzoyl)benzyf]-3,5“Cflnnethyi-2H- 

pyrazolo[3, 4-d]pyrjdazin-4(5H) -one. 

Compound (A): white powder, 92 mg 

^-NMR (DMSO-de) 6: 2,52(3H,S), 367(3H.S). 5.73(2H,s), 7.41(2H,d<J=8.2Hz), 7.61(2H,d,J=8.8Hz). 

7. 72(2H,d. Jk8.2Hz). 7.73(2H,d.J*8.8Hz). 8.65(1H,s). 

Compound (B): white powder. 54 mg 

’H-NMR (DMSO-de) 8: 2.69{3H.s). 3.62(3H,s). 5.72(2H,s). 7.35(2H,dJ=8.2Hz), 7.61(2H,d.J-8.8Hz), 

7. 73{2H,d J=8.2Hz), 7.74(2H,d,J=8.8Hz), 8.33(1H,s). 

Example 85 

2-|4-(4-Chlorobenzoyl)benzyfthio^-methylpteridln*4-one 

To a solution of S-mathylpteridin^-one^-thione (194 mg) in ethanol (5 ml) were added IN-aqueous sodium 
hydroxide solution (1.2 ml) and 4-(4-chiorobenzoy1)benzyi bromide (310 mg) and the mixture was stirred at room tem- 
perature for 24 hours. The reaction mixture was diluted with water and extracted with ethyl acetate The extract was 
washed with saturated aqueous NaCI solution and dried over anhydrous sodium sulfate. The solvent was then distilled 
off and the residue was purified by silica qb! column chromatography (ethyl acetate) to provide the title oonrpound as 
white powder (1 1 8 mg, 28%). 

’H-NMR (COCI3) 8: 3.69C3H.S), 4.73(2H,s), 7.42-7.82(8H,m), 8.77(1 Kd.J-2.2Hz). 8.91(1H,d,J«2.2Hz). 

IR(KBr): 1700, 1650, 1545, 1530, 1410, 1400, 1280, 1170 cm- 1 . 

Example 86 

7-[4-[4-{Trif kjoromethyObenzoyf|benzyl]* 1 ,3-dlmethylxanth ine 

To a solution of theophylline (1.80 g) in DMF (2a ml) were added potassium carbonate (1.68 g) and 4-{4-(trifluor- 
omethyl)benzoyf]benzyf bromide (3.43 g) and the mixture was stirred at room temperature tor 20 hours. This reaction 
mixture was diluted with water and extracted with ethyl acetate. The extract was washed with saturated aqueous NaCI 
solution and dried over anhydrous sodium sulfate and the solvent was distilled oft To the residue was added 4N-hydro* 
gen chloride/ethyl acetate and tie resulting precipitate was harvested by filtration. To this precipitate was added a sat- 
urated aqueous solution of NaHCOa and the mixture was extracted with ethyl acetate. The extract was washed with 
saturated aqueous NaCI solution and dried over anhydrous sodium sulfate and the solvent was distilled off to provide 
the title compound as colorless powder (1 .57 g, 36%). 

'H-NMR (CDCI3) 8: 3.41(3H.s), 3.61(3H,s). 5.61(2H,s), 7.40-7.90{9H.m). 

IR(KBr): 1705. 1660, 1605, 1550, 1*10, 1325, 1275, 1130, 1080 cm’ 1 . 

Example 87 

7-(4-< 1 -lndolylcarbonyl)benzylH ,3-dimethylxanthine 

To a solution of theophylline (1.80 g) in DMF (20 ml) were added potassun carbonate (1.66 g) and 4-[(1- 
indolyl)carbonyf]benzy1 chloride (2.70 g) and the mixture was stirred at room t mperature for 22 h urs. This reaction 
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mixture was diluted with water and extracted with ethyl acetate. The extract was washed with saturated aqueous NaCI 
solution and dried over anhydrous sodium sulfate and the solvent was distilled off to provide the title compound as color- 
less powder {2.25 g, 54%). 

’H-NMR (CDCI3) 6: 3.42(3H,s), 3.62(3H,s), 5.17{2H.S). 6.62<1H,d.J«3.0Hz), 7.22-7.80{9H,m). 8.3*8.45(11-1,01). 
s IR (KBr): 1700. 1650. 1540. 1450. 1380. 1340 cm' 1 . 

Example 88 

6- ChtorO'2-f3-(4-chtorobenroyl)benzyQthk)-3,5,7-trimethyl-7Ht)yiTOlo[2,3-d]pyrimklin-4(3H)-one 

10 

In anhydrous dicWoromethane (8 ml) was dissolved 2-{3-(4-chlorobenzoyl)benzyl}thio-3.5 l 7-trimethyl-7H-pyr- 
rolo[2,3-d]pyrimiclin-4(3H)-one (0.351 g) and, under ice-oooling and stirring, N-chtorosucdnimide (0. 1 1 3 g) was added. 
After 2 hours of stirring, the solvent was distilled off under reduced pressure and the residue was purified by flash col- 
umn chromatography (silica gel; chloroform) to provide the title compound (0.104 g). 
is ^-NMR (CDCy 6: 2.36(3H,s), 3.53(3H,s), 3.56(3H,s), 4,51(2H,s), 7.40(2Hd,J=8.4Hz), 7.40-7. 50(1H,m), 7.62- 
7.73(2H,m), 7.71(2H,d,J«8.4Hz), 7.97(1H.s). 

Example 89 

20 6-Chloro-7-[4-(4-chlc)robenzoyl)benzyl]-3 l 5*cCmethyl*2-methyfthio-7i4-pyrrob[2.3-d]pyrimicfin*4(3H)-one 

In anhydrous dichlorom ethane (3 ml) was dissolved 7-[4-(4-chk)robenzoyl)benzyl]-3.5-dimethyl-2-methyithio-7H- 
pyrrolo[2,3-d]pyrimidirv4(3H)-one (88 mg) and, under ice-cooling and stifling, N-chlorosuccInimide (28 mg) was added. 
After 2 hours of stirring, the solvent was distilled off under reduced pressure and the residue was purified by flash col- 
25 umn chromatography (silica gel; chloroform) to provide the title compound (55 mg). 

'H-IMMR (CDCy 8: 2.38(3H,6). 2.56(3H,6), 3.56(3H,6). 5.39(2H,e), 7.33(2H,dJ=8.2Hz), 7.45(2H,d,J=82Hz), 
7.73(4H,d,J=8.6Hz). 

Example 90 

3C 

7- [4-(4-Chlcxobenzoyl)benzyl]-3-ethyl-5-methyl-2-inethylthio-7H-pyrrolo[2.3-dlpyrimidin-4(3H)-one 

Under argon gas, 7-[4-(4-chtorobenzoy0benzyI]-5-methyl-2-methylthio-7H-pyrro!o[2,3-dJ)yrlmidin-4(3H)-one (2.46 
g) was dissolved in anhydrous DME (72.5 ml)-anhydrous DMF (72.5 ml} and, under ice-cooling, 60% sodium hydride- 
35 oil (255 mg) was added in two installments. The mixture was stirred for 30 minutes and ethyl Iodide (1 .09 g) was added. 
Then, the mixture was further stirred at room temperature overnight. The reaction mixture was diluted with ethyl ace- 
tate, washed with saturated aqueous NaCI solution, and dried over anhydrous socfium sulfate The solvent was then dis- 
tilled off under reduced pressure and the residue was purified by flash column chromatography [silica gel; 
dicNoromethane -> methanol: dichloromethane (1 :49)] to provide the title compound (1 .04 g). 

<0 'H-NMR (CDCI3) 5: 1 .36(3*4,1. Jo7.0Hz), 2.39(3H ( s), 2.5$(3H,S), 4.19(2H 1 q 1 Jo7.0Hz), 5.28(2H,s). 6.46(1H,s), 
7.31(2H,d,J-8.4Hz), 7.46(2H,d i J»8.4Hz) 1 7.74(4H,d,J=8.6Hz). 

Example 91 

45 7-[4-(4Fluorobenzoyl)benzyl]-5-methyl-2-methylthio-7H-pyrrok)[2.3-d|Ryrimidin-4(3H)-one 

Under ergon gas, 7-[4-(4*<borobenzoyl)benzyl|-4-methoxy-5-methyl-2-melhyllhio-7H-pyrrolo[2 l 3-d]pyrimidine 
(6.75 g) was dissolved In dlaxane (45 ml) followed by addition of 4,4’-thiobis(6-t-butyl-nn'Cresol) (75 mg). Then, 0.5N- 
hydrochloric acid (12 ml) was added and the mature was stirred at 1 05°C for 23 hours. Thereafter, 0.6N-hydrochloric 
so acid (1 2 ml) was further added and the mixture was stirred at the same temperature as above for 22 hours. Then, 1 N- 
hydrochloric acid (3 ml) and dioxane (6 ml) were added and the mixture was further stirred at the same temperature for 
24 hours. This reaction mixture was allowed to stand at room temperature and the resulting crystals were collected by 
filtration, rinsed with methanol DME. and ether, and finally dried to provide the title compound (5.35 g). 

’H-NMR (DMSO*d 6 ) 6: 2.24(3H.s), 2.52(3H.s), 5.34(2H,s), 8.84(lH,s), 7.37{2H,tJ=8.2Hz). 7.43(2H.d.J=8,2Hz), 
55 7.71(2H,d,J«8.2Hz), 7.8l<2H,dd,J=5.6 f 8.6Hz) ( 12.08(1 H,s). 
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Example 92 

3.5- Dime%l-7-[4-(44luoroberaoyl)benzyO-2-methytthio-7H-pynolo[2,3-d]pyrirntoin-4(3H)-one 

s Under argon gas, 7-[4-{4^liJorob8JUoyt)berizyf] -5-methyi-2-m9thy Ithi o-71+py rroJo{2, 3-d]py rtmldi n-4(3 H) -one (1.85 

g) was dissolved In anhydrous DME (50 ml)-an hydrous DMF (50 ml) and. under ice-coding, 60% sodium hydride-oil 
( 1 76 mg) was added in two installments. After 30 minutas of stirring, methyl iodide (681 mg) was added. Then, at room 
temperature, the mixture was stirred overnight. This reaction mixture was diluted with ethyl acetate, washed with satu- 
rated aqueous NaCI solution, and dried over anhydrous sodium sulfate. The solvent was then distilled off under reduced 
io pressure and the residue was purified by flash column chromatography (siOca gef; ethyl acetate: hexane - 1 :5.6— >-1 :2.3) 
to provide the title compound (1 .31 g). 

’H-NMR (CDCfe) 6: 2.40(3H,d,J=1.QHz), 2.57(3H,$), 3.57(3H,s), 5.29(2H,s), 6.47(1 H ( d,J=1.0Hz), 7.16(2H t t,J=8.8 Hz), 
7.30(2H,d,J=8.2Hz), 7.74(2H,d,J=8.2Hz), 7.83(2H ( dd,J=5.4.8.8Hz). 

J5 Example 93 

3-Ethyl-7-[4-(lluorobenzoyl)ben2yl]-5-methyl-2-methylthio-7l+pyrroloI2,3-d]pyrimidin-4(3H)-one 

Under argon gas. 7-[4-(4-fluorobenzoyl)benzyO-5-methyl-2-methylthio-7H-pyrrolof2.3-dlpyrimidin-4(3H)-one (1.85 
20 g) was dissolved in anhydrous DME (50 ml)-anhydrous DMF (50 ml) and, under ice-cooling. 60% sodium hydride-dl 
(176 mg) was added in two installments The mixture was stirred for 30 minutes and, then, ethyl iodide (749 mg) was 
added Thereafter, the mixture was further stirred at room temperature overnight. The reaction mixture was then diluted 
with ethyl acetate, washed with saturated aqueous NaCI solution, and dried over anhydrous sodium sulfate. The solvent 
was then distilled off under reduced pressure and the residue was purified by flash column chromatography (silica gel; 
25 ethyl acetate: hexane » 1 :5.6-*l :2 3) to provide the title compound (887 mg). 

’H-NMR (CDCI 3 ) 8: 1.36(3H,t.J=7.2Hz), 2.40(3H,d.J=1 0Hz). 2.56{3 Kb). 4.19(2H,q I J=7.2Hz), 5.29(21-1.6), 

6 47( 1 H.d,J=1 .OHz). 7 . 1 6(2H,t, Je8. 6Hz), 7.31(2H.d.J-8.2Hz), 7.74(2H.d,J=&2Hz). 7.83{2H.dd,J=5.4,8.6Hz). 

Example 94 

30 

7-[4-(4-Chlorobenzoyl)benzyl]-3 l 5-ciimethyf-7H-pyrrolo[2,3-dlpyrimclin-4(3H)-one 

In a mixture of DME (120 ml) and ethanol (12 ml) was dissolved 7-[4-(4-chlorobenzoyl)benzyl]-3,5-dim6thyl-2- 
methylthio-7H-pyrrolc(2,3-dlpyrimkfin-4{3H)-one (800 mg) followed by addition of acetic acid (672 mg), and the mixture 
os was warmed to 40°C. Then, Raney nickel was added uitil disappearance of the starting compound had been verified 
by TLC. The catalyst was then filtered off and the solvent was distilled off under reduced pressure. The residue was dis- 
solved in ethyl acetate, washed with saturated aqueous NaHC0 3 solution and saturated aqueous NaCI solution in that 
order, and dried over anhydrous magnesium sulfate. The solvent was then distfUed off under reduced pressure and the 
residue was allowed to stand, whereupon crystals separated out. This crystal crop was harvested by filtration, rinsed 
40 with ethanol and hexane, and dried to provide the title compound (608 mg). 

^-NMR (CDd 3 ) 6: 2.43(3H,d,J=t.0Hz), 3.57(3H.S), 5.34(2H,S), 6.60(1 H,d> 1.0 Hz), 7.26(2H,d,J=*8.4Hz), 
7.45(2H,d*J=8.4Hz), 7.73(4H4 t J=8.4Hz), 7.84(1 H,s). 

Example 95 

45 

5.5- Dimethyl-T-^-f^luorobenzoylJbenzyO^H-pyrroloIZ.a-dlpyrimicfin^taHJ-one 

in a mixture of DME (100 ml) and ethanol (10 ml) was dissolved 3,5-dlmethyl-7-[4-(4-fluoroben2cyt)benzyI]-2-meth- 
ylthio-7H-pyrrolo[2,3<f|pyrimidirM(3H)-one (755 mg) followed by addition of acetic acid (660 mg), and the mixture was 
so warmed to 40°C. Then, Raney nickel was added until disappearance of the starting compound had been verified by 
TLC. The catalyst was then tittered off and the solvent was distilled off under reduced pressure. The residue was dis- 
solved in ethyl acetate, washed with saturated aqueous NaHCQ 3 solution and saturated aqueous NaCI solution in that 
order, and dried over anhydrous magnesium sulfate. The solvent was then cttstiled off under reduced pressure and the 
residue was allowed to stand, whereupon crystals separated out. This crystal crop was harvested by filtration, rinsed 
55 with ethanol and hexane, and dried to provide the tffle compound (512 mg). 

'H-NMR (COCI 3 ) 6: 2.43@H.d.J=1.0Hz). 3.57(3H,s). 5.34(2H.s). 6.60(1H.d,J=1.0Hz). 7.15(2H.d.J=8.8Hz). 
7.26(2H.d.J=8.0H2). 7 73(2H.d.J=8 0Hz). 7.82(2H.dd.J=5.6.8.8Hz). 7.84(1H I s). 
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Example 96 

7-I4-(4-ChlorobenzoyObenzyl]-3-ethyl-5-methyl-7H-pyrrolo[2.3-d]pyrimidin-4(3H)-one 

s In a mixture of DME (65 ml) and ethanol (6 ml) was dissolved 7{4-(4^loroberuoyl)benzyl]-3-ethyl-5*methyl>2- 

methy4mio-7H^yrrolo[2,3-dlpyrtrnWln-4(3H)-one (500 mg) followed by addition of acetic add (336 mg), and the mixture 
was warmed to 40°C. Then. Raney nickel was added until disappearance of the starting compound had been verified 
by TLC. The catalyst was then littered off and the solvent was distilled off under reduced pressure. The residue was dis- 
solved in ethyl acetate, washed with saturated aqueous NaHCO s solution and saturated aqueous NaCI solution in that 
io order, and dried over arfoydrous magnesium sulfate. The solvent was then distilled off under reduced pressure and the 
residue was allowed to stand, whereupon crystals separated out. This crystal crop was harvested by filtration, rinsed 
with ethanol and hexane, and dried to provide the title compound (370 mg). 

’H-NMR (COCI 3 ) 6: t.41(3H,tJ=7.2Hz), 2.43(3H,d.J= 1.0Hz). 4.06(2H l q.J»7.2Hz). 5.34(2H 1 e), 6.59(1 H.d.J^I.OHz), 
7. 27(2H.d,J-8.6Hz), 7.45(2H.d.J«8.6Hz). 7.73(4H,d,J«8.6Hz). 

is 

Example 97 

3-Ethyl-7-[4-(4-fluorobenzoyl)benzyl]-5-fnethyl-7H-pyrrolol2.3-d]pyriml(fin-4(3H)-one 

26 In a mixture of DME (50 ml) and ethanol (2 ml) was dissolved 3-ethyf-7-[4-{4-fluorobenzoyl)benzyll-Smethyl-2- 
methylthio-7H-pyrrolo(2,3<l]pyrlmidir>-4{3H)-one (344 mg) followed by addition of acetic add (224 mg), and the mixture 
was warmed to 40°C. Then. Raney nickel was added until disappearance of the starting compound had been verified 
by TLC. The catalyst was then littered off and the solvent was distilled off under reduced pressure. The residue was ds- 
solved in ethyl acetate, washed with saturated aqueous N&HCO3 solution and saturated aqueous NaCI solution in that 
25 order, and dried over anhydrous magnesium sulfate. The solvent was then distilled off under reduced pressure and the 
residue was allowed to stand, whereupon crystals separated out This crystal crop was harvested by filtration, rinsed 
with ethanol and hexane, and dried to provide the title compound (230 mg). 

^-NMR (CDCy 5: 1.41(3H,tJ=7.2HZ), 2.44(3H,d>1 .2Hz), 4.06(21-1x^07.2^), 5.34(2H,S), 6.59(1 HAJ-1. 2Hz). 
7.15(2H,t,J=8.8 Hz), 7. 27(2H,dJ =8.2Hz). 7.73(2H.d.J=8.2Hz). 7.82(2 H.dd,J=5.6.8.8Hz), 7.84(1 H.s). 

30 

Example 98 

2-[4-(4-Fluorcbenzoyl)benzyl]thio-7H-pyrrolo(2,3-d]pyrimidin-4<3H)-one 

35 In methanol (65.7 ml) was suspended 2-merc£foto-7H-pyrrolo[2,3-dJ>yrimidin-4(3H)-one (2.51 g) followed by addi- 
tion of IN-sodium hydroxide (15.75 ml) for dissolution. Then, a solution of 4-(4-fluorobenzoyl)benzyl bromide (5.06 g) 
in DME (15 ml) was added dropwise with ice-cooling. Then, the mixture was stirred at room temperature overnight. The 
Golvern was then distilled off under reduced pressure and the residue was purified by flash column chromatography (sil- 
ica gel; ethyl acetate: hexane « 1 :4-*1 :1 -►ethyl acetate) to provide the title compound (2.43 g). 

^-NMR (DMSO-de) 5: 4.53(2H 1 s), 6.38(1 HJbrs), 6.94{1H,brs) ( 7.42(2H.t,J=a8Hz), 7.68(4H,s), 

7.82(2H,dd.J=5.6 f 8.8Hz), 11.81(1 H,s), 12.13(lH,s). 

Example 99 

45 3.7-Dimethyf*2-[4*(4-fluorobenzoy0benzy(}thio-7H-pyrrok>[2.3-d]pyrimidin-4{3H)-one 

Under argon gas. 2-{4-(4-fluorobenzoy0beray!lthio-7ht-pyrrolo(2,3-d]pyrimidin-4(3H)-one (818 mg) was dissolved 
in anhydrous DME (21.5 ml) and, under teo-cooBng and stirring. 60% sodium hydride-oil (181 mg) was added In two 
installments. Then, methyl iocfide (794 mg) was added and the mixture was stirred at room temperature overnight This 
50 reaction mixture was diluted with ethyl acetate, washed with saturated aqueous NaCI solution, and dried over anhy- 
drous sodium sulfate: The solvent was then distilled off under reduced pressure and the resicfoe was purified by ftash 
column chromatography (hexane-ethyl acetate = 4:1 -*3:2) to provide the title compound (640 mg). 

’H-NMR (CDCI3) 2: 3.59(3H,s), 3.74(3H.S), 4.56{2H,s). 6.61(1 H,d.J°3.4H2), 6.72(1 H,d.Jo3.4Hz), 7.l7(2H,t,J=8.9Hz). 
7.60(2H.d.Js8.4Hz). 7.76(2H.d,J=8.4Hz), 7.84(2 H.dd.JaS. 4, 8.9Hz). 
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Example 100 

5,6-Dichloro-3,7<limefoyl-2-[4-{4-flu robenzoyi)benzyl]lhio-7Hi3yrrolc^ l 3<flpyriiriidin-4(3H)-one 

5 In anhydrous dichloromethane (7.5 ml) was dssolved 3,7-dimethyl-2-[4-(4-ftoorobenzoyl)benzyl)thio-7H-pyr- 
rolo[2,3-d]pyrimidin- 4(3H)-one {204 mg) and, under ice-cooling and stirring. N-chlorosucdnimlde (1 41 mg) was added. 
After 2 hours of stirring, the solvent was distilled off under reduced pressure and the residue was purified by flash ool- 
umn chromatography (silica gel; dichloromethane) to provide the title compound (125 mg). 

1 H-NMR (CDCI 3 ) :5: 3.56(3H,s), 3.69<3H,s). 4.53(2H.s). 7.17(2H,t,J=8.6Hz). 7.57(2H,d.J=8.4Hz), 7.76(2 H.d,J=8.4Hz). 
i0 7.64(2H,dd,J=5.4,B.6Hz). 

Example 101 

5- Dimethylaminomelhyl-2-[4-(4^luorobenzoy0benzyllthio-7H-pyrrolop,3-dlpyrimidin-4(3H)-one (A) 

is 

6- Dimethylaminomethyl-2-[4-(4-fluorobenzcyl)ben2yllthio-7H-pyrrolop.3-<Jlpyrimidln-4(3H)-on9(B) 

in 80% acetic acid/water (15 ml) was dissolved 2-(4-(44luorohenzoyl)benzyl]thio-7HiDyrTolo[2,3-d]pyrimldin-4(3H)- 
one (570 mg) followed by addition of 37% formalin (244 mg) and. then. 50% cfimethylamine-water (270 mg). The mix* 
20 ture was stirred at 60°C for 13 hours. The solvent was then distilled off under reduced pressure and the residua was 
dissolved in water (15 ml), made basic wth concentrated aqueous ammonia, and extracted with chloroform. The extract 
was washed with saturated aqueous Nad solution and dried over anhydrous sodium sulfate The solvent was then dis- 
tilled off under reduced pressure and the residue was purified by flash column chromatography (silica gel; ethanol-chlo- 
roform: 1 :49-»ethanol (containing 7% ammoniaj-chlorofbrm - 1:19-0:9) to provide the title compound (36 mg of 
25 compound A and 233 mg of compound B). 

Compound A 

1 H-NMR (DMSOde) 5: 2.36(6H,brs>, 3.76(2H.S), 4.47(2H.S), 6.84(1 H.S). 7.37{2H,t,J=&8Hz). 7.65(4Ks), 

30 7 81 (2H,dd,J=5.6, 8.8Hz), 1 1 .47(1 H.s). 

Compound B 

'H-NMR (DMSOd s ) S: 2.14(6H.brs). 3.39(2H.s), 4.50(2H.S). 6.19(1H.s). 7.37(2H.U=a8Hz). 7.68(4H.S). 

as 7.81(2H.dd,J=5.6.8.8Hz) 1 11.77(1H,s). 12.06(1H,8). 

Example 102 

2-[4-(4-Chlorobenzoyl)benzyl)thio-1 ,7-dimethyl- 7H-pyrTOloC2.3<IJpyrin^dln-4-one 

40 

Under argon gas, 2-f4-(4-chlorobenzoyl)benzyl]thlo-l-methyl-7H-pyrroloI2,3<l]pyrlmidln-4-one (103 mg) was dis- 
solved in anhydrous DMSO (20 ml) with warming. Then, at room temperature, 60% sodSum hydrlde-oll (1 1 mg) was 
added and the mixture was stirred for 20 minutes. Then, methyl iodide (42.6 mg) was added and the mixture was further 
stirred overnight. The reaction mixture was diluted with water (200 ml) and the resulting precipitate was collected by f il • 
45 (ration, dried, and purified by flash column chromatography (siica gel; chlonoform-^ethanol: chloroform = 1 :49) to pro- 
vide the title compound (47 mg). 

1 H-NMR (CDCI 3 ) 8: 3.94<6H,s). 4.65{2H t s), 6.48(1 H,d,J=3.4Hz). 6.62(1 H,d,J=3.4Hz), 7.46(2Hd.J=8.8Hz), 
7.58{2H,d,J=8.4Hz), 7.73(2H,d,J»8.4Hz), 7.74(2H<d,J=98H2). 

so Example 103 

i-(4-(4-Chtorob8nzoyl)benzyl]-pyrrolo{2 l 3-d]pyridazine-4(5H) l 7(6H)-<lione 

In ethanol (70 mi) was dissolved 1-[4-{4-cHorobenzoyl)benzyq-2,3-di6thoxycarbonylpynol6 (3.31 g) followed by 
55 addition of anhydrous hydrazine (10.54 g) and the mixture was refluxed tor 3 hours. The solvent was then distilled off 
under reduced pressure and the resulting crystals were suspended in water (150 ml) and, after addition of concentrated 
hydrochloric add (30 mQ, stirred at 85°C for 30 minutes. The crystals were rinsed with water, methanol and ether seri- 
ally and dried under reduced pressure to provide 1.46 g (yield 81%) of foe title compound. 

1 H-NMR (DMSO-de) 8: 5.83(2Ks). 6.54(1 H,d,J=3.0Hz). 7.20-7.75(9H 1 m) 1 11.2(2H.bre). 
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Example 104 

1 -[4-(4-Chloroben2oyl)benzyll-4 ( 7-dich1oropyrrolo[2 ,3-dJpyridazins 

5 In phosphorus oxychloride (44.7 g) was dissolved V[4-(4<hloroberuoyl)ben2yl]-pyrrolo[2,3*dlpynda2ine- 

4{5H),7(6HKlione (1.46 g) and the solution was reltuxed tor 2 hours. The phosphorus oxychloride was distiled off 
under reduced pressure and the residue was washed with saturated aqueous NaHCC >3 solution. The resulting crystals 
were collected by filtration, dissolved in ethyl acetate, and dried over anhydrous magnesium sulfate. The solvent was 
then distilled off under reduced pressure and the residue was purified by silica gel column chromatography (stationary 
to phase 40 g; dichloromethane: ether - 1 :0-*9:1) and recrystallized from ethyl acetate-ether to provide 1 .23 g (yield 76%) 
of the title compound. 

^-NMR (CDCIa) 8: 5.89(2H ( s), 6.87(1 H.d.J^.OHz), 7.15(2^3=8.0^), 7.45(1 H,d,J=3.0Hz), 7.46(2H.d,J=8.6Hz), 
7.73(2H,d,J=8.6Hz), 7.77(2H,d,J«8.6Hz). 

is Example 105 

i -[4-(4-Chlorobenzoyl)benzyl)-4-chloropyrrolol2,3-d]pyridazin-7(BH)-one (A) 

1 -[4-(4-Chlorobenzoyi)benzyl]'7-chloropyrrolo(2,3-d]pyridazin-4(5H)-one (B) 

2 o 

In dioxane(15 ml) was dissolved 1-[4-(4-chIorobenzoyl)b8nzyl]-4.7-dichloropyrroloI2.3-d]pyridazine (1.08 g). Then, 
sodium hydroxide (4.42 g) and water (5 ml) were added and the mixture was refluxed for 69 hours. This reaction mixture 
was diluted with water (1 20 ml) and the resulting crystals were collected by filtration. The crystals were purified by silica 
gel column chromatography (stationary phase 50g; dichloromethane: ether = 1:0— >9:1 ; ethyl acetate: methanol ■ 1 :9) 
25 to provide 416 mg (yield 40%) of the title compound 1-[4-(4^chlorobenzoyl)benzyQ-4-chloropyrrolot2 1 3-d]pyridazin- 
7{6H)-one(A) and 196 mg (yield 19%) of the title compound H4H4<htorobenzoyi)bercylh7-chloropyrrolof2,3<llpyri- 
dazin-4(5H)-one(B). 

Compound A 

JO 

1 H-NMR (CDCI 3 ) 8: 5.87(2H,s). 6.59(1 H.d,J=2.9Hz). 7.23(1 H,d,J=3.0Hz), 7.37(2 H,d,J=8.3Hz). 7.45(2H.d,Jo8.7Hz), 
7.73(2H,d.J=8.7Hz), 7.75(2H,d,J=8.3Hz). 10.02(1 H^rs). 

Compound B 

35 

'H-NMR (CDCy S: 5.80(21-1,6). 7.04{1H,d,J=3.0Hz}, 7.13(2H.d,J=3.6Hz), 7.19<1H.d.J=3.0Hz), 7.46{2H.d,J=8.8Hz), 
7.73(2H,d,J-8.8Hz). 7.77(2H,d.J-8.4Hz), 10.18(1H.brs). 

Exanrple 106 

40 

l-[4-(4-ChlorobenzoyObertzyg-4-chtoro-6-methylpyrrolo|2,3-cllpyrida2in-7(6H)-one 

In DMF (200 ml) was dissolved 1-[4-(4-chloroberi2oyl)benzyl]-4-chloropyiTolo[2 > 3-d]pyridazin-7(6H)-one (830 mg) 
followed by addition of potassium carbonate (2.1 1 g). Then, methyl iodide (0.13 ml) was added and the mixture was 
45 stirred at room temperature for 95 hours. This reaction mixture was diluted with water (50 ml) and extracted with ethyl 
acetate (200 ml). The organic layer was washed with water (100 ml) 3 times and further with saturated aqueous NaCI 
solution (100 ml) and dried over anhydrous magnesium sulfate. After the desiccant was filtered off, the solvent was dis- 
tilled off under reduced pressure and the resulting crystals wore rinsed with ethyl acetate to piwlde 742 mg (yield 84%) 
of the title compound. 

50 1 H-NMR (CDCy 5: 3.82(3H,s), 5.89(2H,s), 6.54(1 H,d,J=3 0Hz), 7.19(1 H,d,J=3.0Hz). 7.34(2H.d,J»8.2Hz), 

7.45(2H,d^=8.4Hz), 7.73(2H,d.J=8.4Hz), 7.74(2H,d,J«8.2Hz). 

Example 107 

as 1 -[4-(4-Chloroben2oyl)benzyi]-5Hmethyl-7-chloropyiTolop,3-dlpyrldazin-4(5H)-one 

In DMF (15 ml) was dissolved 1-[4-(4-chlorobenzoyl)benzyl]-7-chloropyrrok)I2,3*d]pyridazin-4(5H)-cne (352 mg) 
followed by addition of potassium carbonate (858 mg). Then, methyl iodide (0.06 ml) was added and the mixture was 
stirred at roam tempemtur for 1 6 hours. The reaction mixtur was diluted with water (30 ml) and extracted with ethyl 
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acetate <200 ml). The organic layer was washed with water (100 ml) 3 times and saturated aqueous NaCI solution once 
and dried over anhydrous magnesium sulfate. After removal of th desiccant by titration, the solvent was distilled off 
under reduced pressure and the resulting crystals wer rinsed with hexan to provide 290 mg (yield 80%) of the tftle 
compound. 

5 ^-NMR (CDCI 3 ) 6: 3.83(3H.6), 5.77(2H.S). 7.01(1 H.d.J=*3.0Hz), 7.13(2H,d.J«8.2Hz), 7.16(1 H.d.J=3.0Hz). 
7.46{2H.d,J-8,6Hz), 7,73(2H,d.J=8.6Hz), 7.76(2H,d.J=8.2Hz). 

Example 108 

10 1 ,3-Dimethyl-7-[4-(4Hnethoxybenzoyl)benzylJxanthine 

In DMF (20 mf) was dissolved theophylline (1 .84 g). To this solution were added potassium caibonate (1 .42 g) and 
p methoxybenzoytbenzyl bromide (3.78 g) and the mixture was stirred at room temperature for 14 hours. After addition 
of water and dilution with ethyl acetate (1200 ml), the organic layer was washed with water (500 ml) twice and saturated 
15 aqueous NaCI solution (500 ml) once and dried over anhydrous magnesium sulfate. After removal of the desiccant by 
filtration, the solvent was distilled off under reduced pressure and the resulting crystals were rinsed with ethyl acetate 
to provide 2.83 g (yield 69%) of the title compound. 

1 H-NMR (CDCI3) 6: 2.44<3H.$). 3.89(3H,S), 6.96(2H.d.J=9.0Hz), 7.28(2H,d,J»8.0Hz), 7.68(2H,d.J«8.2Hz), 

782(2H.d,J=88Hz). 

20 

Example 109 

7-[4-(4-Chlorobenzoyl)benzyioxy]-6*methyi-5H'thiazoto[3,2-a]pyhmldin-5-one 

25 To a solution of 6-methyl-2-hydroxy-5H-thiazolo(3^-alpyrimidin-5-one (365 mg) and potassium caibonate (526 mg) 

in DMF ( 1 0 ml) was added 4-(4-chlorcbenzoyl)benzyl bromide (664 mg) and the mixture was stirred at 80°C for 2 hours. 
This reaction mixture was concentrated and the residue was diluted with water-ethyl acetate and extracted with ethyl 
acetate. The extract was purilied by silica gel column chromatography (hexane: ethyl acetate: chloroform « 2:1:1) and 
recrystafiized from ethyl acetate to provide frte title compound as colorless solid (400 mg). 

30 1 H-NMR (COCI3) 8: 2.11(3H,s), 5.53(2H,s). 6.92(1 H.d.J^Hz), 7 47(2H.d,J=a5Hz) ( 7.55(2 H,d.J=8.2 Hz), 

7.76(2H,d,J=8.2Hz), 7 80(2H.d.J=8.5Hz). 7.98(1 H,d,J=4.9Hz). 

IR(KBr): 1670, 1640, 1565, 1490 cm* 1 . 

Example 110 
35 

7*(4-(4-Chlorobenzoyl)benzytoxy]-2,3,6-trimethyf-5H-thiazolo|3.2-a)pyrimidin-5-one 

To a solution of 2,3.6-trlmethyl-2-hydroxy-5H-tWazolo(3 t 2-alpyrlmidin-5-one (382 mg) and potassium carbonate 
(357 mg) in DMF (10 ml) was added 4-{4-chlorobenzoyl)benzyi bromide {581 mg) and the mixture was stirred at 80°C 
40 lor 2 hours. This reaction mixture was concentrated and the residue was diluted with water-ethyl acetate and extracted 
with ethyl acetate. Recrystallization from ethyl acetate gave the title compound as colorless solid (266 mg). 

1 H-NMR (CDCI3) 5: 2.04(3H,s), 2.27(3H,s), 2.73(3H,s), 5.48(2H,s), 7.46{2H,d f J=8.4Hz) l 7.53(2H,d,J=8.2Hz) ( 
T76(2H,d,J=8.4Hz), 7 79(2H,d ( Je8.2Hz). 

IR(KBr): 1665, 1580, 1500 cm' 1 . 

45 

Example 111 

5.[4~(4~Chlorobenzoy1)benzyl]‘ 1 ,3-dimethy1pyrrolo[3,2-d]pyrlmicfine-2,4-dlone 

50 To a solution of i ,3-dimathyl^do[3.2-dl)yrimidine-2,4-dione (0.402 g, 2.24 mmol) and 4-(4-chlorobenzoyl)benzyl 
bromide (1.20 g, 3.88 mmol) in DMF (5 ml) was added potassium carbonate (0.73 g, 5.28 mmol) and the mixture was 
stirred at 60°C for 2 hours. The solvent was then (Milled off under reduced pressure and the residue was diluted with 
water and extracted with ethyl acetata The organic layer was washed with saturated aqueous NaCI solution, dried over 
MgSC>4. and concentrated under reduced pressure. The residue was purified by silica gel column chromatography 
55 (developer: isopropyl ether: ethyl acetate: methylene chloride » 2:1:1) and recrystallized from ethyl acetate to provide 
colorless needles. 0.360 g (39%) 

1 H-NMR (CDCI3) 5: 3.40(3Ks). 3.49(3H.s).5.66(2Ks). 6.00(1 H,d,J=3.0Hz), 7.01{1H.d,J=3 0Hz). 7.29(2H,d.J*8.6Hz). 
7.45(2H.d,J=8,6Hz). 7.72(2H,d,J=8.6Hz). 7.73(2H,d,J*8.6Hz). 

IR (KBr): 1693, 1653, 1549. 1466, 1434, 1406. 1267, 1065, 1016, 962, 922, 856, 744, 669. 503 cm* 1 . 
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Example 1 12 

1,3-Dimethy1-5-t4-{44rtfluoromethylberizoy0benzyl]-pyrrolo[3,2-d]pyrimidirie-2,4-dione 

5 To a solution of 1.3-cSmothylpyrrol^ (0.405 g, 2.26 mmol) and 4-(4-triflu romethylben- 

zoyljbenzyl bromide (2.01 g) in DMF (5 ml) was added potassium carbonate (0.82 g, 5.93 mmol) and the mixture was 
stilted at 60 U C for 2 hours. The solvent was then distilled off under reduced pressure and the residue was cfluted with 
water and extracted with ethyl acetata The organic layer was washed with saturated aqueous NaCI solution, dried over 
MgS0 4 . and concentrated inder reduced pressure. The residue was purified by silica gel column chromatography 
w (developer; isopropyl ether: ethyl acetate: methylene chloride = 2:1 :1) and recrystalfized from ethyl acetate to provide 
colorless needles. 

0.398 g (40%) 

IR(KBr): 1695. 1651. 1468. 1408. 1319. 1277. 1164, 1063, 10146.926, 759 cm' 1 . 
is Example 1 13 

3,5*DirTiethyl-2-(4*(3Hndolyicarboriyl)ben2ylthio)quinazoHn-4-one 

To a solution of 3.5-dmethyF2-mer<»ploquinazolin-4-one (0.497 g. 2.41 mmol) in EtOH (10.0 mI)-THF (10.0 ml) 
2 c was added 1N-sodium hydroxide/water (2.5ml) followed by addition of 4-(3-indolylcarbQnyl)benzy1 bromide (0.650 g, 
2,41 mmol) and the mixture was stirred at room temperature for 2.5 hours. This reaction mixture was dthited with ethyl 
acetate and washed with saturated aqueous NaCI solution. The organic layer was dried over MgS0 4 and concentrated 
under reduced pressure and the residue was purified by silica g8l column chromatography (developer; ethyl acetate: 
THF * 1:1) to provide 0.178 g (17%) of light-red solid 

25 ’H-NMR [CDCy 6: 2.76(3Ks). 4.65(2H,s), 7.18-7.28(4H,m), 7.48(2H,d,J-7.6Hz), 7 58-7.83(4H,m), 

7.93(1 H,ddJ=6.23.0H2), 8.27(1H.m). 

IR (KBr): 3149, 1670. 1602, 1556, 1431, 1309, 1213, 1092. 750 cm' 1 . 

Example 114 

30 

3.5-Dimethyl-2-(4-(3.4,5-trimethaxy benzoyl) benzyHhiolquinazolin-4-one 

To a solution of 3.5-cfimethyt-2-mercaptoquinazolin-4-one (0,497 g, 2.41 mmoQ in EtOH (10.0 ml)-THF (10.0 ml) 
was added 1 N -sodium hydroxide/water (2.5 mi). Then. 4-(3,4,5-trimethoxybenzoyl)benzyl bromide (0.970 g, 2.52 
35 mmol) was added and the mixture was stirred at room temperature overnight. This reaction mixture wae diluted with 
ethyl acetate and washed with saturated aqueous NaCI solution and the organic layer was dried over MgSQ 4 and con- 
centrated under reduced pressure. The residue was recrystalized from ethyl acetate to provide 0.983 g (83%) of odor- 
less needles 

^-NMR (CDCI3) 6: 2.85(3H 1 S) 1 3.55(3^5), 3. 86(6 H^), 3.94<3H,s) ( 4.60(2H,S), 7.04(2H,S), 7.15(1 H.d,J=7.2Hz), 
40 7.44(1 Kd,J=7.2Hz), 7.51(1 H,U=7.2H2), 7.61 (2H ( d,J=&0Hz), 7.78(2H.d J=8.0Hz). 

IR(KBr): 1672, 1581, 1556, 1500, 1462, 1414, 1333, 1234, 1126, 1093, 1001, 806. 773, 696 cm* 1 . 

Example 1 15 

45 3.5-Dimethyl-2-l4-(4-mBthoxybenzoyl)benzyitNo]quinazolin-4-one 

To a solution of 3.5-dmethyl-2-mercaptoquinazolin-4-one (0.495 g, 2.41 mmol) in EtOH (10.0 ml)-THF (10.0 ml) 
was added 1 N -sodium hydrcodde/Water (2.5 ml). Then, 4-(4-me1hoxybenzoyl)benzyi bromide (purity 84%, 0.960 g. 2.52 
mmol) was added and the mixture was stirred at room temperature for 1 .5 hours. TW6 reaction mixture was diluted with 
so ethyl acetate and washed with saturated aqueous NaCI solution. The organic layer was dried over MgS0 4 and concen- 
trated urxler reduced pressure. The residue was recrystalBzed from ethyl acetate to provide 0.736 g (71%) of colorless 
needles. 

n H-NMR (CDQ 3 ) 6: 2.85(3H,s). 3.55(3Hs), 3.89(3H t S), 4.60(2H,s). 6.95(2H,d,J=6-8Hz), 7.15(lH,d,J=6.2Hz), 
7.44(1 H,d,Js6.2 Hz), 7.55(1 H.t,Jo6.2Hz), 7.59(2H,d,J=6.8Hz). 772(2H.d.J*8.0Hz). 7.82(2H,d 1 J=8.0Hz). 

55 IR (KBr): 1672, 1601, 1554, 1462, 1417. 1308, 1255, 1173. 1090, 1030, 928 cm’ 1 . 
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Example 116 

3,5-Dimethyl-2^4-(4-tifluoromethyt)enzoyl)benzylthiolquinazolirv4-one 

5 To a solution of 3,5<1lm8thy1-2-merc^ (0.495 g, 2.41 mmol) in ElOH (10.0 ml)*THF (10.0 ml) 

was added iN-sotflum hydroxide/water (2.5 ml). Then, 4-{4-trttluorcmiethy«}enzoyl)benzyl bromide (purity 63.4%. 1.37 
g, 2.52 mmol) was added and the mixture was stirred at room temperature overnight This reaction mixture was diluted 
with ethyl acetate and washed with saturated aqueous NaCI solution, and the organic layer was dried over MgS0 4 and 
concentrated under reduced pressure. The residue was recrystallized from methanol to provide 1.21 8 g of colorless 
to noodles. 

' H-NMR (CDCIj) 5: 2.85(3H,S). 3.55{3H.S). 4.60(28.8). 7.16(1 H,d.J»7.2Hz). 7 J2(2H.d.J=8.2Hz). 7.43(1 H.d.J=7.2Hz). 
7.S5(1H,t.J=7.2Hz). 7.63(2H.d.J=8.0Hz), 7.88(2 H.d,J=8-0Hz) 

IR(KBr): 1671, 1556. 1410. 1325.1297. 1171, 1130. 1066.980.860.690 cm' 1 . 



is Example 117 

2 *[4-(4-Chlorobenzoyl)benzylth io]*3-ethyl -5-methylquinazofin-4-on e 

To a solution of 3-rfhyl-5-methyl-2*mercaptoquinazolin-4-one (0.506 g. 2.30 mmol) in EtOH (10.0 mQ-TH F (10. 0 
20 rrd) was added 1N-sodium hydroxidatoater (2.7 ml). Then, 4-(4-chlorobenzoyl)benzyl bromide (0.720 g, 2.33 mmol) 
was added and the mixture was stirred at room temperature for 5 hours. This reaction mixture was diluted with ethyl 
acetate and washed with saturated aqueous NaCI solution, and the organic layer was dried over MgS0 4 and concen- 
trated under reduced pressure. The residue was then recrystallized from ethyl acetate to provide 0.695 g (67%) of color- 
less needles. 

25 'H-IMMR (CDCt a ) 6 l.35(3H,t,J-7.2Hz), 284(3H.s), 4.13(2H,q,J-7.2Hz), 4.59<2H,s), 7.14(lH.d,J-8.0Hz), 7.41- 
7.54(4H.m). 7.60(2H.d.J=8.0Hz), 7 73(2H,d.J-6.8Hz), 7.74<2H,d,J=8.0Hz). 

IR (KBr): 1668. 1551. 1276. 1221. 1097, 926. 731 cm' 1 . 



Example 118 

30 

2-[4-{4^luoroberm>yl)benzylthio]-3-ethyl-5-methylquinazolin-4-one 

To a solution of 3-ethyl-5-methyl-2-mer<»ptoquinazoBn-4-one (0.506 g. 2.30 mmol) in EtOH (10.0 ml)-THF (10.0 
rri) was added 1 N-aqueous sodium hydroxide solution (2.7 ml). Then. 4-(4-fluorobenzoyl)benzyl bromide (0.71 5 g. 2.44 
35 nmol) was added and the mixture was stirred at room temperature lor 5 hours. This reaction mixture was diluted with 
ethyl acetate and washed with saturated aqueous NaCI solution, and the organic layer was dried over MgS0 4 and con- 
centrated under reduced pressure. The residue was recrystalBzed from methanol to provide 0.803 g (81%) of colorless 
noodlds. 

1 H-NMR (CDCI 3 ) 8: 1 35(3H.t,J=7.2Hz), 2.85(3H,s). 4.13(2H,q,J=7.ZHz), 4.59(2H,s). 7.10-7.20(3H.m), 

4 0 7.42(1 H.d J=7.0Hz), 7.54(1H,tJ=7.0Hz), 7.74(2*d.J=8.4Hz), 7.76-7.87(2H,m). 

IR (KBr): 1666, 1599. 1552, 1450, 1412, 1371, 1277. 1225, 1153. 1103,856.808,777,734.698 cm . 

Example 119 

45 3-Ethyl-5-melhyl-2-(4-('f-trifluoromethylber»zoyt)benzylthk>]quinazolin-4-one 

To a solution of 3-elhyl-5-methyt-2-mercaptoquinazoin-4-ona (0.507 g. 2.30 mmol) in EtOH (10.0 ml)-THF (10.0 
ml) wa6 added i N-aqueous sodium hydroxide solution (2.7 ml). Then. 4 -( 4 -Mluoromethytbenzoyl)benzyl bromide 
(purity 63%, 1 .28 g. 2.35 mmol) was added and the mixture was stirred at room temperature for 5 hours. This reaction 
so mixture was diluted with ethyl acetate and washed with saturated aqueous NaCI solution, and the organic layer was 
dried over MgS0 4 and concentrated under reduced pressure The residue was then recrystallzed from methanol to 

provide 0.81 1 g (73%) o» colorless needles. , . 

’H-NMR (CDCIj) 8: 1.35(3H,t.J=7.2Hz), 2.85(3H.s). 4.12{2H,qJ=7.2Hz). 4.60(2H,s), 7.14(1 H.d.J=7.0Hz). 

7.42(1 H.t.J=7.0Hz). 7.54(1 H,tJo7 0Hz), 7.63(2H.d.J=8.0Hz). 7.74{2H.d.J=8.0Hz). 7.78(2H.d,J=8.0Hz). 

55 7.88(2H.dAJ=8.0Hz). 

IR (KBr): 1670. 1552. 1321. 1171.1130.1065, 930cm' 1 . 
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Example 120 

3- Ethyl-2- [4-(4-methoxyb8ruoyl)benzylthi )-5-methyfouina20lin-4-orw 

5 To a solution of 3*athyl-5-nne1hyl-2-m0rcaptoquinazolirh4-one (0.507 g, 2.30 mmol) in EtOH (10.0 ml)-THF (10.0 

ml) was added iN-aqueous NaOH solution (2.7 ml). Then, M4-fr>ethoxybecuoy1)b8f«^ bromide (purity 64%, 0.840 g, 
2.31 mmol) was and the mixture was stirred at room temperature for 5 hours. This reaction mixture was diluted 
with ethyl acetate and washed with saturated aqueous NaCI solution, and the organic layer was dried over MgS0 4 and 
concentrated under reduced pressure. The residue was recrystallized from methanol to provide 0.826 g (81%) of color- 
io less needles. 

'H-NMR (CDCI3) 8: 1 35(3H,t.J=7.0Hz). 2.85(3H.S), 3.89(3H.S). 4.14(2H,q,J=7.0Hz), 4.59{2H.S), 6.96(2H,d.J=8.0Hz). 
7.15(1 H,d,J=7.2Hz), 7.43(1 H,d,J=7.2Hz), 7.54(1 H,t,J=7.2Hz). 7.58(2H,d,J=8.lHz), 7.73(2H.d,J=8.1Hz). 

7.82(2H,d,J=8.BHz). 

IR (KBr): 1674, 1601, 1552. 1257. 1173. 1103. 1028. 

15 

930, 851.811,781 cm' 1 . Exam>le 121 

2-[4-(4-Fiuorobenzoyl)benzyloxy]-3-methy1pyfido[l,2-a]pyrimidir>-4-one 

20 To a solution of 2-hydroxy-3-methylpyrido[1 2-a] -pyiimidin-4-one (0.480 g. 2.72 mmol) and 4-(4-fluorcbenzoyl)ben- 

zyl bromide (0.900 g, 3.07 mmol) in DMF (10.0 ml)-DMSO (10.0 ml) was added potassium carbonate (0.800 g. 5.78 
mmol) and the mixture was stiired at room temperature for 2 .5 hours. This reaction mixture was diluted with ethyl ace- 
tate and washed with satualed aqueous NaCI solution, and the organic layer was dried over MgS0 4 and concentrated 
under reduced pressure. The residue was recrystallized from ethyl acetate to provide 0.425 g (40.2%) of colorless nee- 
2 s dies 

’H-NMR (CDCy 8: 2.23(3H,s), 5.63{2H P s), 7.1 1-7.21 (2H.m). 7.45-7.61(4H.m). 7.64-7.89(5H,m), 9.09(1 H,d.J-7.2Hz). 
IR (KBr): 1670. 1578, 1531, 1477. 1279. 1165, 926. 854. 762 cm''. 

Example 122 

30 

2-[4-{2-Ethoxycarbonyfoenzoyl)benzyloxyl-3-methylpyrido[1 ,2-a]pyrimidin-4-one 

To a solution of 2-hydroxy-3-methy^jyrido[1 ,2-aJpyrimldin-4-one (0.277 g, 1 .57 mmol) and 4-(2-ethaxycaibonylben- 
20yl) benzyl brorrwte (0.565 g, 1 .63 mmol) in DMF (1 0.0 ml)-DMSO (1 0.0 ml) was added potassium carbonate (0.360 g. 
35 2.60 mmol) and the mixture was stirred at room temperature overnight. This reaction mixture wasdiluted with ethyl ace- 
tate and washed with saturated aqueous NaCI solution. The organic layer was dried over MgS0 4 and concentrated 
under reduced pressure. The residue was purified by silica gel column chromatography (developer: ethyl acetate- hex- 
ane = 2:i) to provide 0.345 g (54.0%) ol colorless, amorphous solid. 

’H-NMR (CDCI 3 ) 8 : 1.05(3H.t.J=7.2Hz), 2.20(3H,S). 4.08(2H,q,J=7.2Hz). 5.59(2H,s), 7.10(1 H,dt,J=7.2,1.4Hz), 
40 7.41(1 H.dtJ=6.6.2.0Hz). 7.51 -7.81 (8H,m), 8.07(1H,ddJ=6.8,1 ,6Hz), 9.07(1 H,dd.J =6.8. 1.6 Hz). 

IR (KBr): 1716, 1674, 1635, 1576, 1531. 1479. 1281, 1165, 769cm- 1 . 

Example 123 

45 2-[4-( 1-lndol ylcaibonyl)benzyloxy>3-methytpyrido(1 . 2-aJpyrimkfin-4-one 

To a solution of 2-hydroxy-3-methylpyrido[1 ,2-a]pyrimidirv4-onB (0.258 g. 1.46 mmol) and 4-<1-indolylcarbo- 
nyl)benzyl chloride (0.430 g, 1.59 mmol) in DMF (10.0 ml)-DMSO (5.0 ml) was added potassium carbonate (0.330 g. 
2.39 mmol) and the mixture was stirred at room temperature overnight. This reaction mixture was diluted with ethyl ace- 
so tale and washed with saturated aqueous NaCI solution, and the organic layer was dried over MgS0 4 and concentrated 
under reduced pressure. The residue was recrystallized from ethyl acetate to provide 0. 19 g (33.0%) of colorless nee- 

dies. A 

1 H-NMR (CDCk’DMSO-de) 8: 2.24{3H.$), S^aH.S), 6.62(1H.m), 7.12(1H,1,J«7.7Hz). 7.27-7 40(4H 1 m). 7,49- 

7.80(6H,m), 8.42(1 H.d.J=7.7Hz). 9.09(2H.d.J-7.7Hz). 

55 IR (KBr): 1676, 1578. 1533, 1450. 1336. 1282. 1169. 754 cm' 1 . 
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Example 124 

3 * M eitiy l-2-(4-(4-trif luoi^n^ylbenzo^^enzy loxy]pyrklo[ 1 ,2*a]pyri midin-4-on 

s To a solution of Z-hydroxy-3-methylpyridotl ,2-alpyrimidin.4-one (0.250 g. 1 .42 mmol) and 4-{4-trifluoromethylben- 

zoyljbenzyl bromide (purity: 63.4%. 0.852 g. 2.48 mmol) in DMF (10.0 ml)-DMSO (5.0 ml) was added potassium car- 
bonate (0.360 g. 2.60 mmol) and the mixture was stirred at room temperature overnight This reaction rnxture was 
diluted with ethyl acetate and washed with saturated aqueous NaCI solution, and the organic layer was dried over 
MflSO* and concentrated under reduced pressure. The residua was recrystallized from ethyl acetate to provrie 0.21 g 

' H^NMrTc^CiI)^ 2.23(3H.6). 5.63(2H,S). 7.12(1H.t.J=6.8Hz). 7.50(1 H.d,J=8.0Hz), 7.61(2H,d.J=8.3Hz). 7.68<1H.m). 
7.76(2H,d,J=8.1 Hz), 7.84(2H.d,J-8.1Hz), 7.91(2H.d,J=83Hz), 9.09(1H,d.J=7.2H2). 

IR(KBr): 1672, 1578, 1531, 1479, 1325, 1279, 1167. 1128, 1065, 914, 744cm* . 

is Example 125 

2-{4-(4>FluorobenzoyQben2yqthio-3 -methytthi eno[3,2*<Jlpyrirnidin-4(3H)-on e 

To a solution of 2-mercapto-3-methylthieno|3.2<llpyrimidin^(3H) -one (1.0 g) and sodium hydroxide <205 n«g) in 
50% ethanol (12 ml)-DMF (20 ml) was added 4-(4-fluorobenzcyl)benzyl bromide (1 .48 g) and the mixture was shr redat 
room temperature tor 1 hour. This reaction mixture was poured in water and the resulting crystals were^ected by 
tration, rinsed with water and methanol, and recrystallized from methanol to provide the title compound as colorless 

^H-NMF^ICDCy 6: 3.62(3H,s). 4.58(2H.s), 7.16(2H.t.J=8.6Hz). 7.24(1 H.d.J-6.2Hz), 7.59(2H.d,J=8.4Hz}. 7.70- 
7.90(5H.m). 

IR(KBr): 1670. 1640, 1500 cm* 1 . 
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Example 126 

2 *[4*(4-Fluorobenzoy0benzylphio-3- methyl-6, 7-dihydro-5H-cydop enta[d] pyrimldbi-4{3H)-on8 

To a solution of 2-mercaptD-3-methyl-6.7-dihydro-5H-cyclopentaId]pyrimidin^(3H)-one (1.0 g) as obtained in Raf- 

erence Exanple 1 and sodium hydroxide (220 mg) in 50% ethanol (15 mO-DMF (8 ml) was added 4-(4-fluoroben- 
zoyltoenzyl bromide (2.11 g) and the mixture was stirred at room temperature for 1 hour. This reaction nrcxtore was 
poured in water and the resulting crystals were collected by filtration, rinsed with water and methanol, and recrystal lized 

Irom methanol to provide the title compound as colorless solid (1.235 g). _™ ralJ . , 

'H-NMR (CDCy 6: 2.07(2H. qi J-7.4Hz), 2.80(2H,t,J-7.8Hz), 2.84(2H.t,J-7.8Hz), 3.50(3H,s). 4.50(2H.s), 

7. 1 7(2H,tJ=8.4Hz), 754(2H.d.J-8.0Hz), 7.74(2H.d,J-8.0Hz), 7.85(2H,dd.J=6.4.5.6Hz). 

IR (KBr): 1660. 1650. 1595. 1495 cm’ 1 . 

Example 127 

6-[4-(4-Fluorobenzoyl)benzyl]thio-5-methyl-1H-pyrazolop,4<J]pyrimidln-4(5H)-one 

To a solution of 6-mercapto-5-methyl-1 hl-pyrazolo{3,4-dlpyrimidin-4(5H)-one potassium (1 .0 g) in DMF (20 ml) was 
added 4-(44luorobenzoyt)benzyl bromide (1 .745 g) and the mixture was stirred at room ten^erature for 1 hour^nw 
reaction mixture was poured in water and the resulting crystals were collected by filtration, rmsed with water and meth- 
anol to provide the title compound as colorless solid (1 .467 g). . u . 

’H-NMR (DMSO-dj) 8: 3.450H.S). 4.63(2H,s). 7.39(2H.t.J-B.8Hz). 7.72(4H.S), 7.83(2H,dd.J-8.8.5.4Hz). 8.03(1 H, 6). 

13.67(1H.brs). 

IR (KBr): 3200, 1670. 1 640. 1575 cm' 1 . 



Example 128 

as 6-[4-(4-Chtorobenzoyl)benzyl]thk>-5-ethy1-1 H-pyrazolo(3.4-d]pyrimidin-4<5H)-or» 

To a solution ol 6-mercapto-5-elhyl-1 H-pyrazoto[3.4-<flpyrinii«ftv4<5H)-one potassium (1 .0 g) in DMF (25 ml) was 
added 4-(4-fluorobenzoyl)benzy1 bromide (1.31 g) and the mixtur was slirred si room temperature for 1 hour This 
reaction mixture was poured in water and the resulting crystals were collected by filtration and nnsed wnh water and 
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methanol to provide the title compound as colorless solid (1.714 qJ- 

’H-NMR (DMSO-dg) 8: 1.24(3H.t.J=7.0Hz). 4.07(2H,q.J=7.0Hz). 4.62(2H.s). 7.60(2H.d.J=8.0Hz). 7.70-7.80(7H.m). 

IR (KBr): 3100, 1660. 1580, 1540 cm’ 1 . 

s Example 129 

1 - [4-(4CHarobenzoyt)benzylJthio-5-ethyl-8-methytlhio-1H-pyrazolo(3.4-d]pyrlmidin-4(5H)-on8(A) 

2- [4^4-Chlorobenzoyl)berttylJthio-5-ethyl-6-rr»elhyHhio-2H-pyrazolo(3,4^1]pyrimidin-4(5H)-one(B) 

To a solution ot 5-ethyl -6-mercapto-l H-pyrazolo{3.4-dlpyri midin-4(5H)-one potassium (5.0 g) in DMF (40 ml) was 
added methyl iodide (3.65 g) and the mixture was stirred for 1 hour. This reaction mixture wa6 concentrated and the 
residue was diluted with water. The resulting crystals were collected by filtration and rinsed with water to provide 5- 
ethyi-6-methytthio-1 H-pyrazolo[3.4-d]pyHmidin-4(5H)-one as colorless solid (2.908 g). 
is ’H NMR (DMSO-ds) 8. t.24(3H,t,J*7.0Hz), 2.61(3H,s), 4.08(2H,q,J=7.0Hz), 8.09(1 H.brs). 

In a solution of 5-ethyl-6-methyfthlo-1H-pyrazolo[3,4-dlpyrimfdln-4(5H)-ono (1.0 g) In DMF (20 ml) was added 60% 
sodium hydride (230 mg) and the mixture was stirred at room temperature tor 10 minutes. Then, 4-(4-cNoroben* 
zoyt) benzyl bromide (1 .46 g) was added and the mixture was further stirred at room temperature for 1 hour. This reac- 
tion mixture was concentrated and the residue was dissolved in ethyl acetate, washed with water and saturated 
ao aqueous NaCI solution, and dried. The solvent was then distilled off and hexane-ethyl acetate (3:1) was added to the 
residue. The resulting crystals were collected by nitration to provide 2-[4-(4-chlorobenzoy0benzylJthto-5-othyl-6-methyl* 
thio-2 H-pyrazdoP .4 -eflpyrimidin-4- (5H) -on e (B) as colorless solid (530 mg). 

’H-NMR (CDCy 8: 1.34(3H.t,J=7.0Hz), 2.65(3H.s), 4.17(2Hfl.J=7.0Hz). 5.48(2H.8), 7.41(2H.d,J-8.4Hz). 

7.46(2^0^=8.6112), 7.73(2H,d,J=8.6Hz). 7.76(2H,d,J=8.4Hz), 8.06(1 H.s). 

25 IR (KBr): 1695, 1650, 1570 cm ’. . 

The filtrate obtained above was concentrated, and the residue was purified by silica gel column chromatography 
(hexane-ethyl acetate-chloroform » 3:2:1) and crystallized from methanol to provide 1 -[4-(4-chlorobenzoyl)benzyl]thio- 
5-ethyl-6-methytthio- 1 H-pyrazoto(3.4-dl)yrtmidln-4(SH)-one (A) as colorless solid (160 mg). « 

’H-NMR (CDCI3) 8: 1 35(3H.t,J=7.0Hz), 2.63{3H.s), 4.20{2H,q,J=7.0Hz). 5.54(2H.S), 7.43(2H,d,J=8.0Hz), 

30 7.45(2H,d,J=8.6Hz), 7.73(2H,d,J=8.6Hz). 7.75(2H,d.J=8.0Hz). 8.05(1 H.s). 

IR (KBr): 1695. 1645, 1540 cm ’. 

Example 130 

35 7-(4-(4-CNorobenzoy0benzyloxyJ-6-methyl-2,3-dihydro-5H-thlazolo[3,2-a]pyrimldin-5-one 

To a solution of 7-hydroxy-6-msthyf-2,3-dihydro-5H-thiazolo(3,2-a]-5-one (1.0 g) and potassium carbonate (750 
mg) in DMF (15 ml) was added 4-(4-chlorobenzoyl)benzy1 bromide (2.0 g) and the mixture was stirred at 60°C tor 2 
hours, This reaction mixture was concentrated and the residue was purified by silica gel column chromatography (hax- 
40 ane: ethyl acetate = 1:1) and recrystallized from isopropyl ether to provide the title compound as colorless solid (200 

’H-NMR (CDCI3) 8: 1.97(3H.s), 3.47(2H,t.J=7.8Hx), 4.46(2H,t,J=7.8Hz), 5.43(2H,S), 7.48(2H,d,J=8.0H2), 

7.50(2H,d,J=8.0Hz), 7.76(2H,d,J-8.0Hz). 7.78(2H,d.J=8.0Hz). 

IR (KBr): 1650, 1515. 1390 cm' 1 . 

45 

Example 131 

1- (4-(4-Chlorobenzoyl)benzyl]-6-(3-dlmethytamlnopropytthio)-5-ethyH,5^lhydro-4H-pyrazoio[3,4-d]pyrimidin-4-ona 

hydrochloride (A) 

50 

2- [4^4-Chlorobenzoyl)benzyi]^-(3-dimeihylaniinopinopylthio)-5-e»hyl-2,3-dihydr(MHi3yra20lo[3 1 4<l]pyriniidin-4-one 

hydrochloride (6) 

To a solution of 5-ethyl-6-mercapto-1.5^ihydro-4H-pyrazolot3,4-d|lpyrinriidin-4-one potassium (2.0 g) in DMF (25 
55 ml) was added 28% sodium methaxide (175 ml). Then; 3-dimerthylaminopropyl chloride hycfrochloride (1.62 g) was 
added and the mixture was stirred at 60°C for 1 day. To this reaction mixture was added 60% sodium hydride (232 mg) 
and the mixture was stirred at room temperature for 10 minutes. Thereafter. 4 -{ 4 -chbrobenzoyl)benzyl bromide (1 778 
g) was added and the reaction mixture was stirred at room temperature for 30 minutes. This reaction mixture was con- 
centrated and the residue was dissolved in ethyl acetate, washed with water, dried, and concentrated. The residue was 



67 



42540719. MAX 




EP 0733 633 A1 



purified by silica gel column chromatography (chloroform: methanol: concentrated aqueous ammonia = 50:1.01) and 
treated with hydrogen chlorida/elhyl acetate to provide the title compooid (A) (518 mg) and (B) (262 mg) both as color- 

less solid. 

5 Compound (A) 

1 H-NMR (CDCI 3 ) fi: 1 .34{3H,t,J»7.0Hz), 2.31(2H,m), 2.73{6H,d.j34.6Hz) ( 3.03(2H,fn) ( 3.41(2H,t,Ja7.0Hz). 
4. 1 7(2H,q,J=7.0Hz), 5.61(2H,s), 7.35(2H,d.J=8.2Hz) ( 7.46(2H,d,J*=8.6Hz), 7.73{4H,cU«8.6Hz), 8.07(1H,s). 

IR(KBr): 1710. 1650. 1545cm- 1 . 

10 

Compound (B) 

/ 

’H-NMR (COCI 3 ) 8: 1 .33(3H,t,J=7.0Hz). 2.3O-2.50(2H.m). 2.83(6H,d,J«4.4Hz), 3.19{2H,m). 3.41(2H,t,J=7.0Hz), 
4.15{2H.q ( J-7.0Hz). 5.48(2H,s). 7.40(2H.d.J-8.2Hz), 7.47(2H.d.J-8.6Hz). 7.74(2H.d.J-8.6Hz), 7.78(2H,d.J-8.2Hz). 
IS 8.07(1 H.s). 

IR(KBr): 1695. 1655, 1580 cm' 1 . 

Example 132 

zo 5 -Ethyl - 1 [4-(4-methoxybenzoyl)benzyl]-6-melhylthio-1.5'dihydro-4H-pyrazoloI3,4-d]pyrimidin-4-one (A) 
5Ethyt-2-[4-(4-methoxybenzoyl)benzyn-6-methylthio-2.5-dihydro-4H-pyrazolop.4-d]pyrimidin-4-one (B) 

To a solution of 5-ethyl-6-methytthio-1 ,5-dihydro-4H-pyrazoto(3,4-d]wrimidin-4-one (900 mg) in DMF (20 ml) was 
is added 60% sodium hydride (207 mg) and the mixture was stirred at room temperature for 10 minutes. Then, 4-(4-meth- 
oxybenzoyt)benzyl bromide (1.31 g) was added and the mixture was further stirred at room temperature for 30 minutes. 
This reaction mixture was concentrated and the residue was dissolved In ethyl acetate, washed with water, dried, and 
concentrated. The residue was puritled by silica gel column chromatography (hexane: efiyl acetate-chloroform = 3:2:1) 
to provide the title compounds (A) (400 mg) and (B) (366 mg) both as white solid. 

30 

Compound (A) 

’H-NMR (COCI3) 8: 1 .35(3H,t, J-7.2Hz). 2,63(3H,s), 3.89(3H,6). 4.19(2H,q I J-7.2Hz), 5.54{2H,s), 6.95(2H,d.J=8.8Hz), 
7,41(2H,dJ»8.0Hz), 7.73(2H,d,J=8.0Hz). 7.80(2H,dJ=8.8Hz). 8.05(1H.s). 

35 IR(KBr): 1695, 1645, 1595, 1550. 1495, 1315, 1260, 1170 cm' 1 . 

Compound (B) 

1 H-NMR (CDCI3) 6: 1 .34(3H.t,J=7.0Hz), 2.65(3H,s), 3.89(3H,s), 4.17(2H,q,J=7.0Hz), 5.47(2H,S), 6.96(2 H,d,J«8.8Hz), 
40 7.40(2H.d*l=8.0Hz). 7.75(2H,d,J=8.0Hz). 7.81(2H,dJ=8.8Hz). 8.06(1H 1 s). 

IR (KBr): 1695, 1650, 1600, 1575. 1515, 1315, 1280, 1170 cm* 1 . 

Example 133 

45 7-[4-(4-Chlorobenzoyl)benzylJ-1 -ethyl-3 -methyUanthine 

In DMF (10 ml) was dissolved 1 -ethyl-3-methylxanthine (385 mg), a production process for which is descrfoed in 
Journal of American Chemical Society Z5. 114, 1953. To this solution were added potassium carbonate (415 mg) and 
4-(4-chlorabenzoyl)benzyl bromide (619 mg) and the mature was stirred at room temperature tor 1 4 hours. This reac- 
50 lion mixture was diluted with water and extracted with ethyl acetate. The extract was washed with saturated aqueous 
NaCI solution and dried over anhydrous sodium sulfate and the solvent was drilled off. The residue was purified by 
silica gel oolumn chromatography (hexane: ethyl acetate = 1:4) and recrystalBzed (ethyl acetate-ether-hexane) to pro- 
vide the title compound as white powder (207 mg. 25%). 

’H-NMR (CDCI 3 ) 8: 1 ,25(3H.t.J«7.0Hz). 3.60(3H.s). 4.08(2H.q.J=7.0Hz). 5.60(2H,s). 7.40-7.53(4H.m), 7.64{1H.s). 
55 7.70-7.85(4H,m). 

IR (KBr): 1695, 1660. 1650, 1600. 1580. 1545. 1455. 1380. 1270, 1230. 1090. 930, 740 cm' . 
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Exarrple 134 

2-[4-{4-CWorobenzoyl)benzyloxy]-3 > 5^Jim8thyM(3H)’qjrna2olinona 

To a solution of 4-(4^chlorobenzoyI)beruyi alcohol (1 .0 9) in DMF (20 ml) was added 60% sodium hydride (210 mg) 
and the mixture was stored at room temperature tor 10 minutes. Then. 2-chloro-3,5-dimethyl-4(3H)-qulnazolinone (850 
mg) was added and the mixture was stirred at room temperature tor 1 hour and at 80°C for 10 minutes. This reaction 
mixture was concentrated and the residue was dissolved in ethyl acetate, washed with water, dried, and concentrated. 
The residue was purified by silica gel column chromatography (hexane: ethyl acetate: chloroform = 4:1 :1) to provide the 
title compound as colorless solid (350 mg). 

^-NMR (CDCI3) 5: 2.85(3H.s), 3 53(3H.S). 5.61(2H.S), 7.09(1 H.d,J=8.0Hz). 7.34<1H.d.J=8.0Hz). 7.42-7.53(3H.m). 
7.60(2H,d,J=8.2Hz), 7.76(2H,d,J=86Hz), 7.82{2H,d,J=8.2Hz). 

IR (KBr): 1680. 1665, 1630. 1600 cm' 1 . 

Example 135 

3.5- Dimethyl-2-[4-(4-nuoroben2oyl)benzylox^-4(3H)-quinazolinone 

To a solution of 4-{4-fluorobenzoyl)benzyl alcohol (1.0 g) in DMF (20 ml) was added 60% sodium hydride (210 mg) 
and the mixture was stirred at room temperature tor 10 minutes. Then, 2-chloro-3,5-dirne1hyl-4(3H)-quinazolinone (907 
mg) was added and the mixture was stirred at room temperature for 1 hour. This reaction mixture was concentrated and 
the residue was dissolved in ethyl acetate, washed wfth water, dried, and concentrated. The residue was purified by sil- 
ica gel column chromatography (hexane: ethyl acetate = 3:1) to provide the title compound as colorless solid (560 mg). 
^-NMRtCDCb) 6: 2.850H.S), 353(3H.s). 5.61(2H,s), 7.09(1 H,d,J=8.2Hz), 7.17(2H.t,J=a.6Hz). 7.35(1 H,d,J«8.2 Hz). 
7.50(1 H,t,J-8.2Hz). 7.61(2H,d,J-8.2Hz), 7.82(2H,d>8.2Hz), 7 86(2H,dd r J«8.6,5.4Hz). 

IR (KBr): 1675. 1660. 1630. 1595 crrf 1 

Example 136 

2-[4-(4-Chlorobenzoyl)benzyllthio*3,5,64rimethy»thieno(2,3-dlpyrimidln-4(3H)*one 

To a solution of 2-mercapto-3.5,6-trirnethylthienop.3HJ]pyrimidin-4(3H)-one (1.13 g) and sodium hydroxide (205 
mg) In 50% methanol (16 ml)-DMF (4 ml) was added 4-(4-chlorcbenzoy1)benzy1 bromide (1.69 g) and the mixture was 
stiffed at room temperature tor 1 hour This reaction mixture was poured in water and the resulting crystals were col- 
lected by filtration, rinsed with water, and recrystalfized from ethyl acetate to provide the title compound as colorless 
solid (1 .425 g). 

'H-NMR (CDCI 3 ) S: 2.37(3H,S), 2.45(3H,s), 3.54{3H,s). 4.53{2H ( s). 7.46(2H,d,J-8-2Hz), 7.56(2H,d,J-8 2Hz), 
7 . 74(4H,d, J=>8.2 Hz). 

IR (KBr): 1680, 1655, 1525, 1275, 1090 cm* 1 . 

Example 137 

2-[4-{4-Chlorobenzoyl)benzyl)thio-3,5-dfrTi8thytthieno{2,3-dlpyrimicfin-4(3H)-one 

To a solution of 3.5-dimethyl-2-mercaptothieno[2,3-d]pyrimidin-4(3H)-one (1 .06 g) and sodum hydroxide (205 mg) 
in 50% methanol (16 ml)-DMF (4 ml) was added 4K4<hlorobenzcyl)benzyl bromide (1 .69 g) and the mixture was stirred 
at room temperature for 1 hour. This reaction mixture was poured in water and the resulting crystals were collected by 
filtration, rinsed with water, and recrystallized from ethyl acetate to provide the title compound as colorless eoHd (878 
m 

’H-NMR (CDCI3) 8: 2.55(3H,s), 3.55(3H.s), 4.55(28,8). 6.67(1 H.s), 7.46(2H,d,J=7.8Hz). 7.57(2H.d,J=8.2Hz), 
7.74(4H,d,J-8.2Hz). 

IR (KBr): 1680, 1645, 1515, 1285, 1090 cm' 1 . 

Example 138 

3.5- Dimethyl-2-[4-[4-([1.(Mimethylaminoethyl)-1H4etrazol-5orll»Nome1hyQberttoyl]benzyHhio]^3H)-qiiinazolinone 

In DMF (20 ml) wer dissolved 3,5-dimethyl-2-mercaplo-4(3H)-quinazolinon <1.03 g). 4,4'-bis(bromomethyl )benz- 
ophenone (1.75 g). i-(2-dimethylaminoethyl)-5^ereapto-1H-tetrazole (885 mg), and iN-sodium hydroxide/water (11 
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ml) and the solution was stirred at room temperature for 30 minutes. This reaction mixture was concentrated and the 
residue was dissolved in ethyl acetate, washed with water, dried, and concentrated. The residue was purified by silica 
gal column chromatography (chloroform: methanol: aqueous ammonia = 50:1:0.1) and crystallized from methanol to 
provide the title compound as colorless solid (337 mg). 

5 'H-NMR (CDCh) 8: 2.22(6H.s). 2.69(2HtJ«6.4Hz), 2.84(3H.s). 3.54(3H.6>. 4.24<2H.t.J=6.4Hz). 4.58(2H,s). 
4.59{2H,s). 7.15(1 H.d J=7.2 Hz), 7.40-7.63(6H.m), 7.70-7.80(4H.m). 

IR (KBr): 1670. 1650. 1605. 1580, 1555, 1305. 1280 cm' 1 . 

Example 139 

to 

3 1 5-Dimethyl-2-[4-[4-[(3.5,6-trimethyl-3H-pyrimidin-4-one-2-yi)thiomethylJbenzoyllbervzylthioH-(3H)-quinazoline 

A solution of 3,5-dimethyl-2-mercapto-4(3H)'qulnazolinone (1.03 g). 4 ( 4’43is(brornorn0lhyl)benzophenone (1.75 g). 
3 1 5.6-trimethyl-2-mercapto-3H-pyrimidin*4-one (960 mg), and IN-sodium hydroxideAwater (11 ml) in DMF (20 m!) was 
is stirred at room temperature for 30 minutes. This reaction mixture was concentrated and the residue was dissolved in 
ethyl acetate, washed with water, dried, and concentrated. The residue was purified by silica gel column chromatogra- 
phy (hexane: ethyl acetate: chloroform « 3:1:1) and crystallized from methanol to provide the title compound as color- 
less solid (662 mg). 

1 H-NMR (CDQ 3 ) 5: 2.03(3H.S), 2.28(3H.s). 2.85(3H.s), 347(3H.S). 3.54(3H.s). 4.47(2H.S). 459{2H.s). 
20 7.15(1H.d.J=7.2Hz). 7.40-7.63(6H.m). 7,75(2 H.d.J=8.0Hz), 7.76(2H,d,J=8.2Hz). 

IR (KBr): 1660. 1555, 1520 cm’ 1 . 

Example 140 

25 3,5* Dimetyl-2-(4-(4-toluGyl)benzylthio)-4(3 H)-quinazolinone 

A solution of 3,5-dimathyl-2-mercapto-4(3H)<|Liinazolinone (197 mg), 4-{4-toluoyi)benzyl bromide (336 mg) and 
1 N-sodium hydroxkJe/water (1 ml) in DMF (1 0 ml) was stirred at room temperature for 30 minutes. This reaction mixture 
was concentrated and the residue was dissolved in ethyl acetate, washed with water, dried, and concentrated. The res* 
so idue was purified by silica gel column chromatography (hexane: ethyl acetate: chloroform = 5:1 :1) and crystallized from 
methanol to provide the title compound as colorless solid (140 mg). 

1 H-NMR (CDCy * 2.44(3H,s), 2 85(3H.s), 3.55(3H,S), 4.59(2H,s), 7.15(11-1^=8.2^). 7.27(2H.d.J=8.0Hz), 7.40- 
7.63(4Hm), 7.70{2HAJ=e.2Hz), 7.75(2H,d,J-8.2Hz). 

IR (KBr): 1665. 1650. 1605. 1580. 1555. 1310. 1280 cm* 1 . 

35 

Example 141 

3,5-Dimethyl-2-[4-[4*[(thla2Olldln-2-y0thiomethy0benzoyl]benzylthio)-4(3H)-quinazolinone 

40 A solution of 3.5-dirr^thyl-2-mercapto-4(3H)<|Ldnazolirione (1.03 g). 4,4'*bte(fromGmefoyl)bera (1 75 g), 

2-mercaptothiazoline (600 mg), and 1 N-sodium hydroxide/water (1 1 ml) in DMF (20 ml) was stirred at room temperature 
tor 30 minutes. This reaction mixture was concentrated and the residue was dissolved in ethyl acetate, washed with 
water, dried, and concentrated. The residue was purified by silica gel column chromatography (hexane: ethyl acetate: 
chloroform = 3:1 :1 ) and crystallized from methanol to provide the title compound as colorless solid (489 mg). 

45 1 H-NMR (CDCI3) 6: 2.84(3H.s). 3.43(2H,tJ=82Hz). 3.55(3H,s). 4.23(2H,tJ»8.2Hz). 4.41(2H,s). 4.59{2H,s), 

7. 1 5{ 1 H.d.J=7.0Hz). 7.40-7.63(8H .m), 7.74(2H.d,J=8.0Hz), 7.76(2H.d.J=8.2Hz). 

IR (KBr): 1660. 1605, 1580, 1555, 1305. 1280 cm' 1 . 

Example 142 
so 

3 1 5-Dimethyl-2-[4-[4-[(1-methyl-1H-tetia2ol-5-yl)thiomethytJt)enzoyllbenzylthlo]-4(3HHiuinazolinone 

A solution ot 3.5-dimethyl-2-mercapto-4(3H)-quinazolinone (1.03g), 4 4 4’-tols(bromome1hyl)benzophenone (1.75 g), 
1 -methyl-5-mercapto-1 H-tetrazole (700 mg), arid IN-aqeuous sodium hydroxide solution (5.5 ml) in DMF (20 ml) was 
55 stirred at room temperature for 30 minutes. This reaction mixture was concentrated and the residue was dissolved in 
ethyl acetate, washed with water, dried, and concentrated. The residue was purified by silica gel column chromatogra- 
phy (chloroform: methanol: aqueous ammonia = 50:1:0.1) and crystallized from methanol to provide the title compound 
as colorless solid (603 mg). 

1 H-NMR (CDCI3) «: 2.85(3H.s). 3.55(3H, ). 3.86(3^3). 4.60(2H,s), 4.61{2H,s). 7.16(1H,d.J=6.6Hz). 7.40-7. 63(6H,m). 
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7 ,75(4H.d.J=8.0 Hr). 

IR (KB'r): 1665, 1605. 1580. 1555. 1305. 1280 cm- 1 . 



Example 143 

5 

2-[4-{4-CMorobenzoyl)benzytthio]-4(3H}-quinazollnone 

A solution of 2-mercapto-4(3 H)-quinazo8non a (1 .78 g). 4-(4-chlorobenzoyl)benzyl bromide (3.07 g) and IN-sodium 
hydraxidefwater (105 ml) in ethanol (20 ml) was stirred at room temperature for 30 minutes. To the reaction mixturewas 
io added water and the resulting precipitate was collected by filtration, washed with water, methanol and ethyl acetate, 
dried, and recrystallized from ethyl acetate to provide the title compound as cotoriess solid (3.24 g). 

’H-NMR (CDO3) 8: 4.58{2H,s), 7.33-7.80(1 1H.m). 8.14(1 H,d.J=8.0Hz), 12.30(1H.bfS). 

IR (KBr): 1680. 1660. 1580. 1560 cm' 1 . 



is Example 1 44 

3,5-Dimelhyl-2-I4-[4-(4-m^hylplperazlnylnnethyl)benzoyl]ben2ylthio]-4(3H)-qulnazolinone 

A solution of 3.5<fimethy1-2-rnercapflo*4(3H)-quina2o!i none (1.03 g). 4.4'-bis{bromomethyl)benzophenone (1 .75 g). 
20 N-methylpiperazina (500 ml) and IN-sodium hydroxidetoater (5.5 ml) in DMF {35 ml) was stirred at room temperature 
for 30 minutes. This reaction mixture was concentrated and the residue was dissolved In ethyl acetate, wash ed with 
water, dried, and concentrated. The residue was purified by silica gel column chromatography (chloroform: methanol: 
aqueous ammonia = 40:1:0.1) to provide the title compound as colorless amorphous solid (180 mg). 

^-NMR (CDCI 3 ) 5: 2.31{3H,s). 2.35-2. 60 (SH.m), 2.85{3H.s), 3.55(3H,s), a58(2H 1 s) 1 4.60(2H ( s), y.lStlH.d.J^TOHz), 
25 7.40-7.63(6H,m), 7.75(2H,d J-8.0Hz), 7.77(2 H,d,J-6 2Hz). 

IR (KBr): 1670. 1605, 1580, 1555, 1305. 1280 cm' 1 . 



Example 145 

30 3,5^imethyl-2-(4-(4-(4-phenylp^BrarinylmBthyl)benzoyllben2ylthJo]-4-(3H)-qulnazollnone 

A solution of 3.5<fimethyl-2-mercapto-4(3H)-quinazolinone (1 .03 g). 4.4 , -bis(brornomethyl)benzophanonB (1 .75 g). 
phenylpiperazine{8l0mg). and IN-sodium hydroxkte/Water (5.5 ml) In DMF (35 ml) was stirred at 60°C tori hour. This 
reaction mixture was concentrated and the residue was dissolved in ethyl acetate washed with water, dried , and con - 
35 cent rated. The residue was purified by silica gel column chromatography (hexane: ethyl acetate: chloroform = 4:1 :1) 
and crystallized from isopropyl ether to provide the title compound as colorless solid (372 mg). 

’H-NMR (COCU) 8: 2.64(4H,1,J-5.0Kz), 2.85(3H 1 s). 3.22(4H,t,J-5.0Hz), 3.5S(3H,s), 3.64(2H,s). 4.60(214,3), 6.80- 
7.00(3H,m), 7.15(1 H,d,J»7.0Hz). 7.20-7. 32(2H,m), 7.40-7.65(6H.m) p 7.76(2H,d,J=8.2Hz). 7.78(2H^,J-82Hz). 

IR (KBr): 1685. 1655. 1600. 1550, 1305. 1260, 1 190 cm' 1 . 

40 

Example 146 



2-[4-(4‘Acetoxytoenzoyi)benzytthia]'3,5-dirnethytthieno[2 ( 3-dlpyrHTttdin-4(3H)-one 



45 



50 



To a solution of 3.5^methyl-2-nwcaptothieno[2.3-dlpyrimidin-4(3H)-one (1.40 g) and IN-sodium hydroxid abater 
[6.7 ml) in ethanol (13 ml)-DMF (25 ml) was added 4-(4-acetoxybenzoyl)benzyl bromide (2.68 g) and the mixture was 
stirred at room temperature at 60°C for 1 hour. This reaction mixture was poured in water and extracted with ethyl ace- 
tate. The extract was washed with water, dried, and concentrated, and the residue was recrystainzed from methanol to 
orovide the title compound as colorless 60lid (887 mg). , oMJ , 

’H-NIMR (CDCU 5: 2.44(3H.s), 2.55(3H,S). 3.55(3H,s), 4.54(2H,s), 6.67(lH,s), 7.21(2H.d,J=8.6Hz), 



7.56(2H.d.J=8.2Hz). 7.77(2H,d,J=8.2Hz), 7.84(2H,d.J=8.6Hz). 
|R (KBr): 1750, 1680, 1650, 1600, 1520, 1195cm' 1 . 



Example 147 

3.5-Diniethy1-2-l4-(4-hydroxyben»)y1)benzytthio]thienoI2.3-d]pyrimidin-4(3H)-one 

A solution of 2-(4-(4-acetoxybenzoyl)benzytthi ]-3.&<8methytthienol2 1 3-COpyrimidin-4(3H)-one (1.40 g) and IN- 
sodium hydroxide/water (6.7 ml) in talrahydrofuran (20 ml) was stirred al room temperature tor 10 minutes. This reaction 
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mixture was concentrated and the residue was dissolved in water and acidified with IN-HQ. The resulting precipitate 
was extracted with ethyl acetate, washed with water, dried, and concentrated. The residue was recrystallized from 
methanol-ethyl acetate to provide the title compound as colorless sofid (775 mg). 

1 H-NMR (CDCIa) 6: 2.55(3H ( d,J» 1.2Hz), 3.55(3H,6), 4.55(2H,s), S.59(1H,s), 6.67(1 H.d.J® 1.2Hz), 6.91{2H,d,J*8.6Hz), 
5 7.55(2H.dJ=0.2Hz). 7.73(2H,d.Jo8.2Hz). 7.78(2H l dJ»8.6Hz). 

IR(KBr): 3320. 1645. 1600, 1580. 1520. 1310. 1280 cm* 1 . 

Example 148 

io 3,5Dimethyl-2-[4^4-(2-rnorpholiiToethoxy)benzoyl|Benzylthiolthieno(2,3-<flpyrirnidin-4(3H)-one 

A solution of 3>dimethyl-2-[4-(4^roxybenzoy0benzylthiolthieno(2.3-d|pyrimidin-4(3H)-one (422 g), 1-(2-chlo- 
roethyl)morpholtne hydrochloride (205 mg), and potassium carbonate (414 mg) in DMF (10 ml) was stirred at 60°C for 
24 hours. This reaction mixture was concentrated and the residue was dissolved in water and extracted with ethyl ace- 
75 tate. The extract was washed wih water, dried, and concentrated, and the residue was crystallized from hexane-isopro- 
pyl ether to provide the title compound as fight-yellow solid (495 mg). 

1 H-NMR (CDD 3 ) 5: 2 55(3H,d,J=1 2Hz), 2.59(4H,t,J=4.6H2), 2.84(2 H,t,J»5.8Hz), 3.55(3^6), 3.75(4H,t,J=4.6Hz), 
4,l9{2H.t.J=5.8Hz) t 4.55(2H,s), 6.67(1 H,d.J» 1.2Hz), 6.96(2H t d,J=9.0Hz). 755(2H,d.Jo8.4HZ). 7.73(2H,d.J«8.4Hz). 
7.81 (2H,d J=9.0H2). 

20 IR(KBr): 1680, 1650, 1600, 1530.1310, 1265. 1170, 1120 cm* \ 

Example 149 

2[4-(4*Chlorobenzoyl)benzylthio]-3-methyl-6,6 I 7,8-tetrahydro-4(3H)-quinazolinone 

25 

A solution of a-morcapto-S-methyl-S.e.T.S-tetrahydro^SHJ-quinazollnone (980 mg), 4-(4-cWorobenzoyl)benzyl 
bromide (1 .53 g). and 1 N-sodlum hydrackl aAvater (5.5 ml) in ethanol (10 ml)-Df^ (5 ml) was stirred at room tempera- 
ture for 30 minutes. This reaction mixture was concentrated and the residue was dissolved in ethyl acetate, washed with 
water, dried, and concentrated. The residue was recrystallized from methanol-ethyl acetate to provide the title com- 
30 pound as colorless solid (1 .27 g). 

1 H-NMR (COCl 3 ) 8: 1 .65-1 85(4H/n), 2.40-2.65(4H. m), 3.47<3H,s). 4.47(2H ( s). 7.46(2H,d,J=8.2 Hz), 

7.55(2H,d.J=8.2Hz), 7.74(2H,d,Jo8.2Hz). 7.75(2H,dJ=8.2Hz). 

IR (KBr): 1655, 1520, 1410, 1280, 1270 cm’ 1 . 

35 Example 150 

2 - [4-(4-Chlorobenzoyl)benzylth io]-3-fluoromethyl-4(3H)-quinazolinone 

To a suspension of 2-[4-(chlorobenzoy1)benzy1thlo]-4(3H)-qu<nazolinone (1.0 g) in DMF (30 ml) was added 60% 
« sodium hydride (100 mg). When the solution had become transparent, fiuorcmethyl bromide (500 mg) was added and 
the mixture was stirred at room temper a ture tor 30 minutes. The solvent was then distilled off and the residue was dis- 
solved In ethyl acetate and washed with water. The organic layer was dried, purified by silica gel oolixnn chromatogra- 
phy (hexane: ethyl acetate: chloroform = 5:1:1), and recrystalllzed from methanol to provide the tide compound as 
colorless solid (500 mg). 

45 ’H-NMR (CDCU 6: 4.63(2H.s). 651(2H,d,J=51.2 Hz). 7.35-7.60(1 1H.m). 854(1H,dJ=7.8 Hz). 

IR (KBr): 1695. 1650. 1605, 1580, 1555 cm' 1 . 

Example 151 

so 3,5-Dimethyl-2-(4-(4-[(l,3-dimethylxan1hin-7-yl)ma1hyl]benzoyl]benzylthio]-4(3H)-quinazolinon9 

A solution of 4,4'-bis(bromomethyl)benzophonone (i .75 g). theophylline (900 mg) and potassium carbonate (828 
mg) in DMF (40 ml) was stirred at 40-C for 1 hour. Then, 3,5-dlm8thyM-mercapto-4(3H)-qulnazollnone (1 .03 g) was 
added and the mixture was stirred at 60-C for 1 hour. This reaction mixture was concentrated, the residue was dis- 
55 solved in ethyl acetate^ and the solution was washed with water, dried, and concentrated. The restore was purified by 
silica gel column chromatography (ethyl acetate) to provide the title compound as colorless sofid (787 mg). 

’H-NMR (CDCIj) 6: 2 84<3H,s). 3.40(3H,s). 3 54(3H.s). 3.60(3H.s), 4.58(2H,5). 5.58{2H.s), 7.15(1H,d,J=7.2 Hz). 7.35- 
7.80(1 IH.m). 

IR (KBr): 1700. 1660, 1605, 1555 cm 1 . 
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Example 1 52 

3-Methyl-2-[4^4-trifhjoiomethylbena)yl)ben2ylthio]-thienop,2-dlpyrimidin-4(3H)-one 

5 To a solution of 2-mefcapto-3-mathytthieno[3,2-d]pyrimidin-4(3H)-one (1 .0 g) and 1 N-sodium hydroxide/water (5.1 

mg) in ethanol (10 ml) was added 4-(4-trlfluofomethylben2oyl)benzyl bromide (1.73 g) and the mixture was stirred a! 
60°C far 1 hour. This reaction mixture was poured in water and the resulting crystals were collected by filtration, rinsed 
with water, and recrystallized from ethyl acetate^hexene to provide the title compound as colorless solid (1.11 g). 
’H-NMR (CDCy 5: a61(3H,s). 4.58(2H,6). 7.23(1 H,d,J=5.2 Hz), 7.61(2H,d.J=8.0 Hz). 7.70-7 81(5H.m). 
ro 7.88(2H,d,J=8.0 Hz). 

IR(KBr): 1670, 1655, 1510, 1330, 1120 cm 1 . 

Example 153 

is 2-[4-(4-Acetoxybenzoyl)b8nzylthio]-3-methylthieno[3,2-d]pyrimidin-4(3H)-on8 

To a solution of 2-mercaplo-3-methylthienoI3 1 2-d]pyrimidln-4(3H)-one (1.98 g) and 1 N-sodium hydroxide/water (10 
ml) in ethanol (30 ml) was added 4-(4-acetoxybenzoyl)benzy1 bromide (3.95 g) and the mixture was stirred at 60° C tor 
1 hour. This reaction mixture was poured in water and the resulting crystals were collected by filtration, rinsed with 
20 water, and recrystallized from ethyl acetate to provide the title compound as colorless solid (3.87 g). 

’H-NMR (CDCI3) 6: 2.35(3 H.s). 3.62(3H,6), 4.58{2H.s), 7.21(2H,d,J=8.6 Hz). 7.25(1 H.d,J =62 Hz), 7.59(2H.d.J=8.2 
Hz). 7.72-7.90(5H.m). 

IR (KBr): 1760. 1670, 1655, 1505, 1225cm 1 . 

25 Example 154 

2 - [4-(4-HydroxybenzoyQbenzytthioJ-3-m^ylthlenoI3 l 2-<l]pyrimidin-4(3H)-ona 

To a solution of 244-(4-acetoxybenzoyi)benzyhhloh3-methylthieno[32^p-yrimidin-4{3H)-c>ne (3.51 g) in THF {20 
30 ml) was added 1 N-satfium hydroxide/water (1 0 ml) and the mixture was stirred at room temperature for 30 minutes. This 
reaction mixture was concentrated, the residue was dissolved in water, and t N -hydrochloric add was added. The 
resulting crystals were collected by filtration, rinsed with water, and dried to provide the title compound as colorless 
solid (3.22 g). 

^-NMR (C0CI 3 ) 6 3.61 (3H.s), 4.58(2H,s). 6.91(2^4,0=8.6^). 7.25(1H.d.J=5.6 Hz). 7.$6(2H,d,J=8.2 Hz). 7.68- 
35 7.80(5H,m). 

IR (KBr): 3200 (br). 1660, 1630. 1605. 1505, 1260 cm 1 . 

Example 155 

40 3-Methyl-2«[4^4-(4-phenylpiperazinylmelhy1)ben2oyQbenrylthiojmieno[3 t 2<lpyrinildifv4(3H)-one 

A solution of 2-mercapto*3-methylthieno[3,2-d]pyrimfcln-4(3H)-QnB (990 mg), 4,4’-bIs(brQmomethyl)b0nzophBnonB 
(1 -75 g), phenytpiperazine (810 mg) and potasslun carbonate (828 mg) in DMF (30 ml) was stirred at 60°C for 2 hourc. 
This reaction mixture was concentrated and the residue was dissolved in ethyl acetate. The solution was washed with 
45 water, dried, and concentrated, and the residue was purified by silica gel column chromatography (chloroform: metha- 
nol: aqueous ammonia = 250:1 :0.1) to provide the title compound as Sght-yelcrw syrup (428 mg). 

^H-NMR (CDCI3) 6: 2.64{4HtJ=4.8 Hz). 3.22{4H,W=4.eHz), 3.61 (3H.$). 3.64(2^8), 4.58(2H,$), 6.80-6.96(3H,m), 
7.20- 7.31 (3H.m), 7.48(2H.d,J«8.2 H2), 7.58(2H,d,J=8.4Hz) # 7.70-7.82(5H 1 m). 

IR (Neat): 1670. 1600, 1635, 1605, 1275cm' 1 . 

SC 

Example 156 

3 - Methyi-2-(4-[4-(2-morpholinoethoxy)benzoyt]benzylthio]thlenoI3.2-dpyrimldin-4(3H)-one 

55 A solution of 2-[4-(4-hydroxybenzoy1)benzylthlo]-3-mQthylthieno(3,2-dJ^(Timidin-4(3H)-one (408 mg), 1-(2-diloroe- 

thyljnnorpholine hydrochloride (205 mg) and potassium carbonate (414 mg) in DMF (10 ml) was stirred at 60°C for 15 
hours. This reaction mixture was concentrated and poured in water-ethyt acetate and the resulting crystals were col- 
lected by filtration, rinsed with water, and dried to provide th title compound as colorless solid (410 mg). 

1 H-NMR (CDCI3) 8: 259f4H.UM.6Hz), 2.84{2H,t,J=5.7Hz), 3.61(3H,s), 3.74{4H,t,J<=4.6 Hz). 4.19f2H,t,Jft5.7 Hz). 
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4 58(2H.s), 6.96(2H.d.J=8.8 Hz). 7.24(1H.d,J=5.2 Hz). 7.56(2H.d,J=8.4Hz). 7.69-7.85(5H.m). 

IR (KBr): 1670. 1645. 1595. 1505. 1260 cm’ 1 . 

Example 157 

5 

2- [4-(6-Chloronlcotinoyl)benzytthlol-3-methyIthl0RO|3 t 2*dlpyrlmldln-4{3H)-on8 

To a solution ol 2-mercapto-3-m8thiytthieno{3 1 2-dlpyrimidin*4(3H)-one (1.98 g) and 1N-sodium hydroxideAwater 
<10.5 ml) in ethanol (30 ml) was added 4-(6*chloronicofinoyl)benzyt bromide (3.35 g) and the mixture wa& stirred at 
>o 60°C fro 1 hour This reaction mixture was poured In water and the resultag crystals were collected by filtration, rinsed 
with water, and recrystallized from ethyl acetate to provide the title compound as fight-yellow solid (3.1 94 g). 

^-NMR (CDCy fi: 3.62(3H,s). 4.59(2 H,b), 7.24(1 H,d,J=5.2Hz), 7.48(1 H,d,J=8.0 Hz), 7.63(2H,d.J=8.4 Hz), 
7.75( IH.d.d-5.2 Hz). 7.77(2H,d.J=8.4 Hz), 8.09(1 H,dd,J=2.6 ( Hz), 8.76(1 H,d,J=2.6, 8.4 Hz) 

IR (KBr): 1670, 1655, 1510, 1290 cm' 1 . 

15 

Example 158 

3- Methyl-2-[4-|6-(4-plperWinopiperidinyl)nlcotinoylJbenzylthio]thieno[3.2-d]pyrimidin-4(3H)-one hydrochloride 

20 A solution of 2-(4-(8-chtoronicotinoyl)benzylthk)]-3-fnethylthieno[3,2*d)pyrir™din-4(3H)-one (427 mg) and 4-piperid- 
inopiperidine (202 mg) in pyridine (10 ml) was stirred at80°C for 10 hours This reaction mixture was concentrated, tie 
residue was dissolved in chloroform, and the solution was washed with water, dried, and concentrated. The residue was 
purified by silica gel column chromatography (chloroform: methanol: aqueous ammonia - 50:1:0.1) and treated with 
HCI/ethyl acetate for conversion to hydrochloride to provide the title compound as colorless sofid (373 mg). 

25 1 H-NMR (CDCb) »: 1.80-2.41 (6H,m) ( 2.50-2 92(4H,m), 3.30-3.60(7H,m), 3.62(3H,S), 4.59(2H,$). 4.88{2H,m), 7.20- 

7.3Q(2H,m). 7.60-7.80($H,m), 8.38(1H,br d,J=8.8 Hz), 8.47(1H,br s). 

IR (KBr): 1660, 1640, 1600, 1535. 1505 cm' 1 . 

Example 159 

30 

2-[4-<2.4-Dichlorobenzoyl)benzyltNo]-3-methylthienol3.2-cIJpyrimidin-4(3H)-one 

To a solution of 2-mercapto-3-methylthleno[32-d]pyrimidln-4(3H)-one (1.0 g) and 1 N-eodium hyctioxide/water (5.5 
ml) in ethanol (20 rrri) was added 4-(2.4-dichlorobenzoyl)benzyl bromide (1.91 g) and the mixture was stirred at 60°C 
35 for 1 hour. This reaction mixture was poured In water and the resulting crystals were collected by filtration, rinsed with 
water, and recrystallized from ethyl acetate to provide the title compound as colorless solid (1 .69 g). 

1 H-NMR (CDCI3) 6 3.60 (3H,s), 4.56(2 H,b), 7.22(1 H,d,J-54Hz). 7.27-7.40(2H,m), 7.49(1 H f d,J -2.0Hz), 

7.57(2H,d*J=8.2 Hz), 7.74(1 H,d,J*5.4 Hz), 7.76(2H,d,J*8.2 Hz). 

IR (KBr): 1665. 1650, 1600, 1535, 1510, 1290 cm 1 . 

40 

Example 160 

2-(4-(l-lndolyfcarbony1)benzy1thio]-3-methylthieno^ l 2-dlpyriniidin-4(3hl)-one 

45 To a solution of 2-mercapto-3-methyl1hieno{3.2-d]pyrim>dri-4(3H)-one (1 .0 g) and 1 N-sodium hydroxidetoater (5.5 
ml) in ethanol (20 ml) was added 4-(1-indolytcarbonyl)benzyl chloride (1.5 g) and the mixture was stirred at 60°C for 1 
hour This reaction mixture was poured in water and the resulting crystals were collected by filtration, rinsed with water, 
and recrystallized from ethyl acetate to provide the title compound as colorless solid (808 mg). 

1 H-NMR (CDCb) 8: 3.62(3H,S). 4.60(2H,S), 6.61(lH,d.J-3.8Hz), 720-7.42(4H,m). 7.66-7.80(6H,m), 8.39(1H,d,J-8.4 
so Hz). 

IR (KBr): 1680, 1665, 1530, 1510, 1450, 1335 cm' 1 . 

Example 161 

55 3 ,5- Dimethyl -2-[4-[4- (2 -piperid i noethoxy) ben2oyl]benzyltNo]thieno[2.3-dt)yrimidin-4(3H) -one hydrochloride 

A solution of 3.5-dimethyl-2-[4-(4-hydroxybenzoyl)benzylthio]thieno[2,3-dIpyrimidin-4(3H)-one (255 mg), 1 -(2-cNo- 
roethyljptperidine hydrochloride (122 mg) and potassium carbonate (250 mg) in DMF (8 ml) was stirred at 60°G for 15 
hours. This reaction mixture was concentrated, the residue was dissolved in ethyl acetate, and the solution was washed 
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with water and dried. Then, HCI/ethyl acetate was added and the precipitated hydrochloride was collected by filtration 
and dried to provide the title compound as colorless solid (268 mg). 

’H-NMR (CDCI 3 ) fi: t.35-2.00(6H,m), 2. 15-2.40(2 Km), 2.55pH.d.J=1.2 Hz), 2.82(2H.m), 3.43(2H,m). 3.55<3Hs). 
3.67(2H,m), 4.55(2H,s), 4.69(2H,tJ»4.4Hz), 6.67(1 Kd,J=1 .2 Hz), 6.97(2 Hd.Jo8.8 Hz). 7.56(2 H.d,J«8. 2 Hz), 
5 7.73(2H.d.J=8.2 Hz). 7.81(2H.d.J«8.8 Hz), 1 2.64(1 H,br s). 

IR (KBr): 1680. 1640, 1595, 1515, 1310. 1250 cm' 1 . 

Example 162 

10 3-Methyl-2-[4-{4-{2-piperidir>oethoxy)benzoylJbenzyfthio?hieno(3,2-d]pyrlmW}n-4<3H)-one 

A solution of 2-(4-(4-hydroxybenzoyl)benzyfthio)-3-methyflhiQrK>{3,2-d]pyrirnjdin-4(3H)-one (408 mg). 1-(2-chloroe- 
thyljpiperidine hydrochloride (202 mg) and potassium carbonate [414 mg) in DMF (10 ml) was stirred at 60°C for 15 
hours. This reaction mixture was concentrated and the residue wa6 dissolved in ethyl acetate, washed with water, and 
is dried. Then, hydrogen chloride/ethyl acetate was added and the precipitated hydrochloride was collected by filtration 
and dried to provide the title compound as colorless solid (471 mg). 

’H-NMR (CDCI3) 8: 1.35-2. 00 (6H,m), 2.1 5-2.40 (2H,m), 2.81(2H,m), 3.42(2H,m), 3.62(3H,S), 3.67(2H,m), 4.58(2H,S) f 
4.69{2H.t,J-4.4Hz), 6.97(2H.d.Jo88 Hz). 7.24(1 H.d.J=5 2 Hz), 758(2KdJ=8.2Hz). 7.73{2H.dJ=8,2 Hz). 
7.75(1 H,d,J-5.2 Hz). 7.81(2H.d,J=8 8 Hz). 1 2.65(1 H.brs). 

20 IR (KBr): 1680, 1635. 1600. 1535. 1505. 1300, 1280, 1250 cm 1 . 

Example 163 

1-[4-(4-Chlorobenzoyi)benzyl)-6.7-dimethylimidazo[1 ,2-a]pyrimidin-5(1 H)-one 

25 

To a solution of 6,7-dimethylimidazo(1 ,2-aJpyrimidin-5-one (1.10 g, 6.75 mmol) and 4-{4-ch!orobenzoyt)benzyl bro- 
mide (1 .60 g, 5.20 mmol) in DMSO (20.0 ml) was added potassium carbonate (1 . 16 g, 8.39 mmol) and the mixture was 
stirred at room temperature overnight. This reaction mixture was diluted with ethyl acetate and washed with saturated 
aqueous NaCI solution. The organic layer was dried over MgS0 4 and concentrated under reduced pressure. The resi- 
30 due was purified by silica gel column chromatography (developer: ethyl acetate) to provide a colorless amorphous solid. 
This solid was recrystallized from ethyl acetate to provide colorless needles. 1 .16 g (57%) 

^-NMR (CDCy «: 2.15(3Ks). 2.41(3H,s), 5.33{2H,s) t 6.86(1 H.d,J=2. 8 Hz). 7.48-7.41 (4H,m). 7.54(1 H.d,Jo2.8Hz). 
7.72(2H,d,J»7.8 Hz), 7.77{2H.d,J-7.8 Hz). 

IR (KBr): 1655. 1583. 1522. 1279, 1223, 1090, 926, 733 cm' 1 . 

35 

Example 164 

1 -[4-(2,4-Oichlorobenzoyl)benzyl]-6 1 7-dimeihyllmidazo[1 ,2-a]pyrimidln-5(1 H)-one 

40 To a solution of 6,7-dimethylimidazo[1.2-a]pyrimidin-5-one (0.401 g, 2.46 mmol) and 4-(2,4<lichlorobenzoyt)benzyl 
bromide {0.86 g, 2.50 mmol) in DMSO (10.0 ml) was added potassium carbonate (0.376 g, 2.72 mmol) and the mixture 
was stirred at room temperature overnight. This reaction mixture was diluted with ethyl acetate and washed with satu- 
rated aqueous NaCI solution. The organic layer was dried over MgSO* and concentrated under reduced pressure. The 
residue was recrystallized from methanol to provide colorless neecBes. 

45 0.578 g (55%) 

1 H-NMR (CDCy 6: 2.14(3H.s), 2.88(3H,s). 5.32(2H.s), 6.83(1 H,d.J=2.8 Hz). 7.32-7.39(4H.m), 7.48-7.54(2H.m), 
7.78{2H 1 d.J«8.4 Hz). 

IR (KBr): 1659, 1581, 1521. 1284. 1223. 930, 733 cm' 1 . 
so Example 165 

l-[3-(4-Chiorobenzoyl)b8nzyl]-6,7-dimethylimidazo[l ,2-a]pyrimidin-5(1 H)-one 

To a solution of 6,7-dimethylimidazo(1 ,2-s}pyrim>cSn-5-one (0.402 g. 2.47 mmol) and 3-(4-chlorobenzoy0b8nzyl 
55 bromide (0.76 g, 2.45 mmol) in DMSO (10.0 ml) was added potassium carbonate (0.360 g, 2.60 mmol) and the mixture 
was stirred at room temperature overnight. This reaction mixture was diuted with ethyl acetate and washed with satu- 
rated aqueous NaCI solution. The organic layer was dried over MgS0 4 and concentrated under reduced pressure. The 
residue was recrystalized from ethyl acetate to provide colorless needles. 0.373 g (39%) 
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’H-NMR (CDCIa) 8: 2.15(3H.S). 2.38(3H.s). 5.31(2H,s), 6.85(1 H.d,J»2.6 Hz), 7. 43-7. 55(4 H.m). 7.69-7.79(4H.m). 

IR (KBr) : 1657. 1583. 1522. 1281. 1221. 727 cm* 1 . 

Example 166 

5 

7[4-(4-Chlorob8n2oyl)t)Wzyl]- 1 .3-€fiethylxarthine 

To a solution of 1 ,3-cfiethylxanthine (190 mg), a synthetic process for which is described in Journal of American 
Chemical Society. 25, 114 (1953), in DMF (5 ml) were added potassium carbonate (189 mg) and 4-(4-chloroben- 
10 zoyl)benzyl bromide (282 mg) and the mixture was stirred at room temperature for 17 hours. This reaction mixture was 
diluted with water and extracted with ethyl acetate. The extract was washed with saturated aqueous NaCI solution and 
dried over anhydrous sodium sulfate and the solvent was distilled off. The residue was purified by silica gel column chro- 
matography (hexane: ethyl acetate =» 1:1) and recrystallized (ether-hexane) to provide the title compound as colorless 
powder (21 7 mg, 54%). 

is ’H-NMR (CDCy 5: 1 25(3H.t.J=7.0 Hz), 1.36{3H,t.J=70Hz). 4.07(2 H,q,J=7.0 Hz), 4.18(2H,q,J=7.0Hz), 5.59(lH,s) t 
7.41 -7.52(4H,m), 7.63{1H,s). 7.69-7.83(4H,m). 

IR (KBr): 1700. 1660, 1650, 1455, 1270 cm’ 1 . 

Example 167 

20 

6-Chloro-2-[4*(4-chlorobenzoyl)benzyl]thio*3-methyl-4(3H)*quinazolinone 

To a solution of 6-cNoro-3-methyi-2*mercaptoquinazolin-4-one (0.500 g, 2.21 mmol) in EtOH (10.0 ml)-THF (10.0 
ml) was added IN-aqueous sodium hydroxide solution (2.50 mf). Then, 4-(4-chlorobenzoyf)benzy1 bromide (0.261, 
25 0 843 mmol) was added and the mixture was stirred at room temperature overnight. The solvent was then cfistiHed off 

and the residue was dissolved in ethyl acetate and washed with saturated aqueous NaCI solution. The organic layer 
was dried over MgS0 4 and concentrated under reduced pressure. The residua was recrystallized from ethyl acetate- 
methanol to provide colorless needles. 0.230 g (68%) 

'H-NMR (CDCI3) fi: 3.60(3H,S). 4.59(2H,S). 7.45(2 H.d,J°8.4Hz), 7.53(1 H,d,J=8.6 Hz), 7.59(2H,d.J=8.4 Hz), 
30 7.63(1 H.dd,J-8.6&2.2Hz), 7.75(2H,d,J-8.4 Hz), 8.19(1 H.d, J«2.2 Hz). 

IR (KBr): 1741, 1672. 1549, 1470, 1410. 1308. 1297, 1082. 930, 832, 733 cm* 1 . 

Example 168 

35 2-(4-(4-Chlorobenzoyl)benzyl)thio-3,8-dimethyl-4(3H)-qwnazolinon8 

To a solution of 3,6-dimethyi-2-mercapioquinazo!irv4-one (0.160 g, 0.776 mmol) in EtOH (5.0 ml)-THF (5.0 ml) was 
added IN-aqueous sodium hydroxide solution (1.0 rri). Then, 4-(4-cHorobenzoyt)benzyl bromide (0.261 g, 0.843 
mmol) was added and the mixture was stirred at room temperature for 2 hours. The solvent was then distilled off and 
40 the residue was dissolved in ethyl acetate and washed with saturated aqueous NaCI solution. The organic layer was 
dried over MgS0 4 and concentrated under reduced pressure. The residue was recrystallized from ethyl acetate to pro- 
vide colorless needles. 

0.230 g (68%) 

^-NMR (CDCy 6: 2.47(3H,s), 3.60(3H.s). 4.60(2H.S), 7.43-7.52(4H.m). 7.60*7. 63(2H.m>. 7.72-7.77<4H.m), 
45 8.03(1 H.bs). 

IR (KBr); 1678. 1549, 1489. 1406.1311. 1286, 1136, 1072,928.829, 771. 730. 629. 534, 470 cm* 1 . 

Example 169 

50 1 [4-(4-Chlorobenzoyl)benzyl]-6-etlyf-7-methylimidazo[i ,2-a]pyrimidin-5(i H)-one 

To a solution of 6*ethyl-7-methylimidazo|i,2-a)pyriniidin-5-one (0.710 g, 4.00 mmol) and 4-(4-cWorobenzoyl)benzyl 
bromide ( 1 . 1 2 g. 3.6 mmol) In DMF ( 1 5.0 ml) was added potassium carbonate (0.600 g, 4.3 mmol) and the mixture was 
stirred at room temperature overnight. The solvent was then distilled off under reduced pressure and the residue was 
55 purified by silica gel column chromatography (developer; methylene chloride: acetone = 5:1). The colorless solid 
obtained was recrystallized from ethyl acetate-hexane to provide needles. 

0.243 g (16%) 

t H-NMR (CDCfa) 6: 1.45(3H,t,J-7.4 Hz). 2.43(3H,s). 2.66(2H,q,J»7.4 Hz). 5.33(2H,S), 6.85(1H,d.J=2.7 Hz). 
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7.40(2H.d.J=8.4Hz). 7.46(2H.dlJ=8.4 Hz). 7.54(1 H,d.J=2. 7 Hz). 7.75{2H.d.J=8.4 Hz). 7.78(2Hd.J=8.4 Hz). 

IR (KBr): 2968. 1659. 1585. 1522. 1417. 1367. 1279, 1213. 1173. 1088. 928. 689 cm' 1 . 

Example 170 

5 

4 ,4' *Bi$((3.5-cBmethyM(3 H)-quina20(lnon-2-y1]thiomethyf]benzophenone 

To a solution of 3,5-dimethyt-2-mercaptoqu!na2Dlin-4-one (1 .98 g, 9.60 mmol) in EtOH (15.0 ml)-THF (1 5.0 ml) was 
added IN-aqueous sodium hydroxide solution (10.0 ml). Then, a solution of 4,4’-bis(bronraxnettyl)benzophenone (3.50 
io g) in THF (20 mQ was added over 1 hour and the mixture was stirred at room temperature for 20 minutes. The solvent 
was then distilled oft To the residue was added ethyl acetate and the resulting colorless crystalline solid was harvested 
by fHtration. This crystal crop was rinsed with water and ethanol and dried in vacuo to provide a colorless solid. 

1.10 g (40%) 

^-NMR (CDCy 2.58(6H.s). 3.54{6H.s). 4.58(4H,s), 7.15(2H,d.J-7.2Hz) ( 7.44(2H.d.J«7.2Hz). 7.54(2H,t,J-7.2Hz), 
IS 7.59(4H,d,J=8.4Hz), 7.75(4H,d,J=8 4Hz). 

IR (KBr): 1670, 1554, 1462. 1415, 1306, 1277, 1090, 930, 808, 694 cm' 1 . 

Example 171 

20 2-[4-(4-(Dimethy1aminomethyl)benzoyQbenzyt]thio-3,5-dirn6thy!-4{3H)-quinazolinone hydrochloride 

To a solution of 3,5-dimethyl-2-meicaptoquinazolin-4-one (1 98 g, 9.60 mmol) in EtOH (15.0 ml)-THF (1 5.0 ml) was 
added 1 N-aqueous sodium hydroxide solution (10.0 ml). Then, a solution of 4,4'-bis(bromomethyl)benzophenone (3.50 
g) in THF (20 ml) was added over 1 hour and the mixture was stirred at room temperature for 20 minutes. Then, 50% 
25 aqueous dimethylamine solution was added and the mixture was further stirred at room temperature for 1 hour. The sol- 
vent was then distilled off, ethyl acetate was added to the residue, and the resisting colorless precipitate was tittered off. 
Then, hydrochloric acid was added to the filtrate and the colorless solid that separated out was collected by filtration, 
washed with water and ethanol, and dried in vacuo. 

0.789 g (17%) 

30 n H-NMR (CDCy fi: 2.82(6H,d,J=4.8Hz), 2.84(3H,s), 3.60(3H,s), 4.26(2H,d,J«5.4Hz), 4.91(2H,s), 7.22(1 H.d,J»7.4Hz), 
7.59(1 Kd.J-8.0Hz), 7.64{2H,d.J=8.0Hz). 7.77(2H,d.J=8.0Hz), 7.81(1H,dd. J=8.0&7.4Hz), 7.82(2H.d.J=8.1Hz). 
7.86{2H.d,J=8.1 Hz). 

IR (KBr): 3413. 2931. 2551, 2470, 1695. 1554, 1466, 1416. 1306, 1279, 1089, 927, 864, 804, 773, 696 cm* 1 . 

35 Example 172 

2-[4-(4‘Chtorobenzoyl)benzytoxy)-3,7-dimethyl-4H-pyrido[l,2‘a]pyrimidin-4-one 

To a solution of 3,7<Jjmethylpyrklo[1,2-a]pyrlmidine-2 p 4<jione (0.308 g, 1 .62 mmol) and 4-(4-chtorobenzoy1)benzyl 
40 bromide (0.51 1 g, 1 .65 mmol) in DMF (10,0 nrtyDMSO (10.0 ml) was added potassium carbonate (0.31 g, 2.24 mmol) 
and the mixture was stirred at room temperature overnight. This reaction mixture was (fluted with ethyl acetate and 
washed with saturated aqueous NaCI solution and the organic layer was dried over MgSO,* and concentrated under 
reduced pressure. The residue was recrystallized from ethyl acetate to provide colorless needles. 

0.246 (36%) 

45 ’H-NMR (COCI3) 5: 2.23(3H,s), 2.42(3H,s), 5.61 (2H.s), 7.42(1 H.d,J=8.8Hz), 7.47(2H.dJ=7.3Hz), 7.54-7.61 (3H,m), 
7.76(2H,d.J=7.3Hz). 7.80(2H,d,J=7.3Hz), 8.88(1 H.s). 

IR(KBr): 1726. 1657, 1604. 1554. 1464, 1409. 1308, 1279, 1184. 1089. 931. 864. 789, 694 cm* 1 . 

Example 173 

sc 

2-(4-{4-Chlorobenzoyt)benzyl]thio-64iydrQ)cy-3-m8thyt-4(3H)-csJinazdinone 

To a solution of 6-hydroxy-3-methyl-2-mercaptoqulnazoliri-4-one (0.518 g. 2.49 mmol) In EtOH (5.0 ml)-THF (5.0 
ml) was added 1 N-aqueous sodium hydroxide solution (2.50 ml). Then. 4'(4<hlcrobenzoyl)benzyl bromide (0.261 g. 
55 0.843 mmol) was added and the mixture was stirred at room temperature for 1 hour. The resulting crystals were har- 

vested by filtration, rinsed with water and ethanol, and dried under reduced pressure to provide a tight-yellow solid. 
0.68 g (81%) 

'H-NMR (CDCy fi: 3.48(3H.S). 4.62(2H,s). 7.24(1 H.dd,J=8.842.8Hz). 7.37(1 H,d,J =2.8 Hz). 7.52(1 H.d,J=8.8Hz). 
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7.60(2H,d,J-8.6Hz). 7.71(4H.s), 7.74(2H.d,J=8.6Hz). 

IR (KBr): 3383. 1663. 1560, 1495. 1408. 1363, 1309, 1282. 1234, 1089. 1064. 930. 833 cm’ 1 . 

Example 174 

5 

2-I4-(4^hlorobenzoyl)benzyIJ!hio-6-melhoxy-3-m8thyl-4(3H)<|ulnazollnone 

To a solution at 2-[4-(4*chlorobenzoyt)benzy!JtWo-6-hyckoxy-3-mGthyt-4(3H)-quinazoiinone (0.306 g, 0.700 mmol) 
in DMF (5.0 ml) were added potassium carbonate <0.25 g. 1 .45 mmol) and methyl iodide (0.100 ml. 1.61 mmol) and the 
io mixture was stirred at room temperature tor 3 hours. The solvent was then distiled off and the residue was dissolved in 
ethyl acetate and washed with saturated aqueous NaCt solution. The organic layer was dried over MgSO* and concen- 
trated under reduced pressure. The residue was recrystallized from ethyl acetate-methanol to provide colorless nee- 
dles. 

0.202 g (64%) 

15 ^-NMR (CDCIa) 6: 3.61 (3H,s), 3.91(3H,s), 4.59(2^$), 7.31(1 H 1 dd,J=8.8&2.8Hz). 7.44(1 H,d,J.8.5Hz), 

7.53(1 H l d,J=86Hz), 7.59(1 H,d,J=2.8Hz), 7.60(2H,d,J=8.5Hz), 733(2H 1 d,J^8.5Hz), 7.74(2H 1 d,J=8.5Hz). 
iR(KBf): 1672, 1643, 1578, 1535, 1481. 1392, 1282. 1165. 1088, 928, 830 cm* 1 . 

Example 175 

20 

2-[4-[4-Ch!orobenzoyi)benzyI)thio-6-feopropcocy-3-metiyl-4{3H)-quinazoltnone 

To a solution of 2-[4K4-chlorobenzoy0benzy0tNa6-hydraxy-3-methyl-4(3H)-qUnazollnone (0.300 g. 0.687 mmol) 
in DMF (5.0 ml) were added potassium carbonate <0.200 g, 1.45 mmol) and isopropyl iodide (0.200 ml, 2.00 mmol) and 
25 the mixture was stirred at 50°C for 1 hour The solvent was then cfistilled off and the residue was dissolved in ethyl ace- 
tate and washed with saturated aqueous NaCI solution. The organic layer was dried over MgS0 4 and concentrated 
under reduced pressure. The residue was recrystallized from ethyl acetate-methanol to provide colorless needles. 
0.232 g (71%) 

^-NMR (CDCy b: 1.38(6H,d,J=6.0Hz). 3.60(3H.S), 4.59(2H.s) 1 4.69(1 H.m), 7.27(1 H,dd,J=9.0&3.0Hz), 7.43- 
30 7.50(3H,m), 7.55-7.62(3H,m), 7.73(2H.d 1 J ! =8.0Hz) 1 7.74(2H,d,J«8.0Hz). 

IR (KBr): 1674. 1581. 1557, 1485. 1365, 1313, 1281. 1226. 1112, 1066.928.833 cm* 1 . 

Example 176 

35 6Hydroxy-2-[4-(4-methaxybenzoy1)benzyI)thia-3-methyl-4(3H)-quinazoBnone 

To a solution ol 6-hycfroxy-3-methy1-2-niercapto-quinazolin-4-one (1 .52 g. 7.30 mmol) in EtOH (15.0 ml)-THF (15.0 
ml) was added iN-aqueous sodium hydroxide solution (7.50 ml). Then, 4-(4-methoxybenzoyf)benzyl bromide (2.30 g, 
7.50 mmol) was added and the mixture was stirred at room temperature for 4 hours. The resulting crystals were har- 
40 vested by filtration, rinsed with water and ethanol, and dried in vacuo to provide a fight-yellow solid. 

1.830 g (58%) 

^NMR (CDCIg) S: 3.61 (3H,s), 3.88(3H,s), 4.58(2H,s), 6.95(2 H.d.J-90 Hz), 7.29(1 H,dd l J=8.952.8Hz), 

7.54(1 H,d^J=8.9Hz), 7.58(2H,d,J«8.4Hz), 7.73(2H.d.J*8.4Hz), 7.78(1 H,d^Jo2.8Hz). 7.81(2H,d,J-9.0Hz). 

IR (KBr); 3400, 1660. 1603. 1556, 1496, 1464, 1416, 1362. 1311, 1254, 1176, 1147, 1066, 1030. 930.839, 775 cm* 1 . 

45 

Example 177 

2[4-(4-M ethoxybenzoyl) benzyl Jthlo-6-methoxy-3-methy1-4t3H)-quinazoll none 

so To a solution of 6-tvdroxy-2-[4-(4-methoxybenzoy0benzylJthio-3-methyl-4(3H)-quinazolinone (0.400 g. 0.925 
mmol) in DMF (10.0 rri) were added potassium carbonate (0.260 g, 1.88 mmol) and methyl iodide (0.200 rrt, 3.21 
mmol) and the mixture was stirred at room tempo ratue for 2 hours. The solvent was then cfistilled off and the residue 
was dissolved In ethyl acetate and washed with saturated aqueous NaCI solution. The organic layer was dried over 
MgS0 4 and concentrated under reduced pressura The residue was recrystallized from ethyl acetate to provide cotor- 
55 less needles. 

0.338 g (82%) 

>H-NMR (CDCy 8: 3.61(3Ks). 3.88(3H.s). 3.91{3H.s). 4.59(2H.s). 6.95(2H.d.J*8.8Hz), 731(1H,dd.J=8.8&3.2Hz). 
7.54(1 H.dJ*88Hz). 7.58(2H,d.J=8.0Hx). 7.59(1H,dJ=3.2Hz). 7.73(2H.d < J=8.0Hz) 1 7.ei(2H,d.J°8.6Hz). 

IR (KBr): 2931. 1682. 1649, 1606. 1551. 1489, 1412, 1360. 1319, 1266, 1173, 1066, 1022, 931, 833. 779. 750 cm* 1 . 
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Example 178 

6-lsopropoxy-2‘(4*(4-frielhoxybenzoyt)benzyi]thio-3-m0thyl‘4(3H)-quria2olinQne 

5 To a solution of 6-hydroxy-Z^4-(4^ethoxybenzoyl)benzylJthto^-nr»e1hyl-4(3H)-quinazolinono (0.400 g, 0.925 

mmol) in DMF (10.0 rrJ) were added potassium carbonate (0.260 g, 1.88 mmol) and isopropyl Iodide (0.300 ml. 3.00 
mmol) and the mixture was stirred at 50°C for 8 hours. The solvent was then distiled off and the residue was dissolved 
in ethyl acetate and washed with saturated aqueous NaCI solution. The organic layer was dried over Mg$0 4 and con- 
centrated under reduced pressure. The residue was recrystallized from ethyl acetate to provide colorless needles. 

W 0.348 fl (79%) 

'H-NMR (CDCI3) 6: 1 .37(6H.d.J-6.4Hl). 3.60(3H,S). 3B8(3H,S), 4.59(2H,6). 6.59(2H,d.J=9.0Hx). 

7.27(1 H.dd,J=7.8&3.0Hz), 7.53(1 H.d.J»7.8Hz), 7.58(2H,d,J=8 1Hz), 7.59(1H,d,J=3.0Hz), 7.72(2H,d,J-8.1Hz). 
7.80(2H,d.J-9,0Hz). 

IR (KBf): 1673, 1674. 1605. 1564, 1487. 1311, 1254, 1174, 145, 1113. 1086. 841 cm' 1 . 

15 

Example 179 

2-[4-{4-Mettioxybenzoyl)t>enzy1}thio-3.0-diniethyl‘4(3H)-quinazolinonQ 

20 To a solution of 3.8<tirnethyf-2-mercaptoqLHna£olin-4-one (0.503 g, 2.44 mmol) in EtOH (5.0 mlJ-THF (1 0.0 ml) was 

added iN-aqueous sodium hydroxide solution (2.60 ml). Then, 4-(4-methoxybenzoyl)benzyl bromide (0.744 g, 2.44 
mmol) was added and the mixture was stirred at room temperature overnight. The solvent was Ihen distilled off and the 
residue was dissolved in ethyl acetate and washed with saturated aqueous NaCI solution. The organic layer was dried 
over MgS0 4 and concentrated under reduced pressure. The residue was recrystallized from ethyl acetate to provide 
25 colorless needles. 

0.696 g (66%) 

^-NMR (CDCy 6: 3.60(3H,S), 3,62(3H,s), 3.89(3H,s), 4.65(2H,$), e.Se^H.dJ^.SHz), 7.28(1 H,t,J=8.0Hz). 
7.56(1 H,d,J=8.0Hz) t 7.59(2H t d,J=8-4Hz), 7.74(2H,d.J=8.4Hz), 7.82(2H,d,J«8.8Hz) l 8.09(1 H4.J=8.0Hz). 

IR (KBr): 1682, 1585, 1558, 1458, 1404. 1327, 1275, 1084. 930, 764cm’ 1 . 

30 

Example 180 

2-[4-(4-Chtorobenzoy0benzyl]thio-3.8<jimethyl-4(3H)-quinazolinor>e 

os To a solution of 3,8<fimethyl-2-mercaptoquinazolin-4-one (0.504 g, 2.44 mmol) in EtOH (5.0 ml)-THF (1 0.0 ml) was 
added IN-aqueous sodium hydrowde solution (2.80 ml). Then, 4-(4-chtorobenzoyl)benzyi bromide (0.763 g, 2.46 
mmol) was added and the mixture was stirred at room temperature overnight. The solvenl was then distilled off and the 
residue was dissolved in ethyl acetate and washed with saturated aqueous NaCI solution. The organic layer was dried 
over MgS0 4 and concentrated under reduced pressure. The residue was recrystallized from ethyl acetate to provide 
40 colorless needles. 

0.768 g (72%) 

’H-NMR (CDCy 6: 2.59(3H,s), 3.62{3H,s), 4.66(2H,s), 7.29(1 H,t,J=7.6Hz), 7.45(2H,d>8.4Hz), 7.56(1H ) d,J=7.6Hz) l 
7.61(2H ( d f J*8.4Hz), 7.74(2H,d,J=8.4Hz), 7.75(2H I d,J=8.4Hz), 8.08(1 H,d,J-7.6Hz). 

JR (KBr): 1682, 1663, 1585, 1458, 1404, 1327, 1275, 1084. 930. 764 cm' 1 . Example 181 
45 1 T4-(4-Chlorobanzoyf) benzyl]- 6-isopropyl *7- 

methytimidazo[1 ,2*a]pyrimtdin-5< 1 H)-cne 

To a solution of 6-isopropyt-7-m6thytimidazo[1,2^a]pyrimidin-5-one (0.400 g, 2.23 mmol) and 4-(4-cNoroben- 
zoyl)benzyi bromide (0.762 g, 2.46 mmol) in DMF (15.0 ml) was added potassium carbonate (0.600 g, 4.50 mmol) and 
the mixture was stirred at room temperature overnight The solvent was then distiled off and the residue was purified 
sc by silica gel column chromatography (methylene chloride: acetone = 201) to provide a colorless amorphous solid. 

0.48 g (51%) 

^-NMRCCDCy 8: 1.39(6H 1 d,J=7.0Hz) ( 2.45(3H,s), 3.17{lH,m), 5.31(2H,S), 6.83(1 Kd.J-2.6Hz), 7.40(2H l d l J»8 4Hz), 
7. 46(2H,d,J-8.4Hz). 7.53(1H,d,J«2.6Hz). 7.73(2H 1 d,J-8.4Hz) 1 7.78(2H,d,J*8.4Hz). 

IR(KBr); 1659, 1585, 1512, 1408, 1367. 1279, 1088, 928, 735, 692 cm' 1 . 
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Example 182 

2-[4-(4-ChlorobBnzoyObenzyl]thic>-5-methoxycarbonyl-3-methyM(3H)-quiriazolincne 

5 To a solution of 5-carboxy-3-mathyl-2-mercaptoquinazolin-4-one (0.520 g, 2.20 mmol) in EtOH (10.0 ml)-THF (10.0 
rrt) was added 1 N-aqueous sodium hydroxide solution (4.40 ml). Then, 4-(4-chtorobenzoyi)t>enzyl bromide (0.638 g. 
2.21 mmol) was added and the mixture was stirred at roomtenperature tor 1 hour. This reaction mixture was acidified 
with hydrochloric acid and the precipitate which formed was colled ed by filtration, washed with water, and dissolved in 
DMF (20 ml)-water (5.0 ml). To this solution were added cesium carbonate (1.40 g, 4.30 mmol) and methyl iodide (1 .00 
io ml) and the mixture was stirred at room temperature overnight. After removal of the solvent the residue was diluted with 

ethyl acetate and washed with saturated aqueous NaCI solution. The organic layer was dried over MgSO* and concen- 
trated under reduced pressure, and the residue was purified by silica gel column chromatography (methylene chloride) 
and recrystalilzed from ethyl acetate-ethanol to provide colorless needles. 

^-NMR (CDCI 3 ) 6 : 3.58(3H,s), 4.01 (3H.S), 4.61 (2H,S). 7.34(1 H,ddJ-6.6&1.8Hz), 7.46(2H.d,J«8.6Hz). 

15 7.60(2H 1 d,J«8.2Hz), 7.68-7.77(6H.m). 

IR (KBr); 1734, 1674, 1593, 1554, 1441, 1408, 1323, 1282, 1203, 1082, 926, 818, 762 cm* 1 . 

Example 183 

20 2-(4-(4-Methoxycarbonybenzoyl)benzyl)thio-3,5-dimethyl-4(3H)'quinazolinone 

To a solution of 3.5-dimethyl-2-mercaptoquinazoln-4-one (5.00 g. 24.2 mmol) in EtOH (100.0 rri)-THF (100.0 ml) 
was added IN-aqeuous sodium hydroxide solution (25.0 ml). Then, 4 ~( 4 -methQxycarbonyfbenzoyf)benzyl bromide 
(8.06 g, 24.2 mmol) was added and the mixture was stirred at room temperature overnight. The resulting colorless solid 
25 was harvested by filtration, rinsed with water, dried in vacuo, and recrystallized from ethyl acetate to provide colorless 
needles. 

10.89 fl (98%) 

'H-NMR (CDCb) 8 : 2.850H.S). 3.55(3H,s) ( 3.95(3H.s), 4.60{2H,s>. 7.15(1 H.d.J=7.4Hz), 7.43(1 H,d,J-7.4Hz), 
7.62(2 H,d,J»8.5Hz), 7.77(2H,d t J=8.6Hz), 7,79(lH,t,J=7.4Hz), 7.82(2H,d,J=8.5Hz), 8.14(2H,d.Jc*6.6Hz). 

30 IR (KBr): 1722, 1658, 1554, 1431, 1275, 1093, 1020. 966, 928,962. 715 cm' 1 . 

Example 184 



3 ,5-Dimethyl-2-[4-[4-(4-methylpiperazinocaibonyl)benzoylIbenzyltthio-4(3H)-quinazolinone 

35 

To a solution of 2-[4-(4<»it)Qxybenzoyl)benzyljmio-3,5-dimelhyl-4<3H)-quinazolinone (0.320 g, 0.720 mmol) in 
DMF (5.0 ml) were added DEPC (0.37 g, 2.27 mmol) and 1 -methylpiperazine (0.200 ml. 1 .80 mmol) and the mixture 
was stirred at room temperature overnight. The solvent wa6 then (fistilled off and the residue was dissolved In ethyl ace- 
tate and washed with saturated aqueous NaCI solution. The organic layer was dried over MgS0 4 and concentrated 
40 under reduced pressure. The residue was purified by silica gel column chromatography (methylene chloride: methanol: 

ammonia = 20:1:0.1). The resulting solid was recrystallized from ethanol to provide colorless needles. 

0.201 g (18%) 

^-NMR (CDCla) 8: 2.33(3H t s), 3.55(3H,s), 2.3B(2H 1 m), 2.60(2H,m), 2.85(3H,s). 3.41(2H,m), 3.55C3H,s), 3.82(2H,m), 
4.59(2H,s), 7. 1 5(1 H,d,J»6.6Hz), 7.40(1 H.d,J*6.6Hz). 7. 50(2 H.d.J -8.0Hz), 7.51(1 H,tJ«6.6Hz). 7.61(2H.d.J=8.0Hz). 
45 7.77(2H.dJ=80Hz). 7.80(2H,d.J=8.0Hz). 

IR (KBr): 1674. 1628, 1552. 1462. 1433. 1299, 1276. 1144, 1092, 931 cm -1 . 

Example 185 

so 2*[4-(2-Chlorobenzoyl)benzyf)thio-3,5-dimethyt-4(3H)-qwnazolinone 

To a solution of 3,5<Jimethyi-2-mercaptoquinazolin-4-one (0.513 g, 2.49 mmol) In EtOH (10.0 ml)THF (10.0 ml) 
was added 1 N-aqueous sodium hydroxide solution (2.70 ml). Then. 4-{2-cNorobenzoyl)benzy1 bromide (0.800 g. 2.58 
mmol) was added and the mixture was stirred at room temperature overnight. The solvent was then distill Bd off and the 
55 residue was dissolved in ethyl acetate and washed with saturated aqueous NaCI solution. The organic layer was dried 
over MgSO* and concentrated under reduced pressure. The residue was recrystaliized from methanol to provide color- 
less needles. 

0.704 g (65%) 

^-NMR (CDCI 3 ) 6: 2.84{3H,s), 3.53(3H,s), 4.57(2H,s). 7.14(lHd,J-7.0Hz), 7.26-7.46(5H,m), 7.49(1 Ht.J-7.0Hz), 
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7.58<2Hd.J=8.6Hz}, 7.77<2H,d.J=8.6Hz). 

IR <KBr): 1678. 1659, 1599. 1552. 1286. 1240. 1089. 928. 860. 769. 692 cm' 1 . 

Example 186 

5 

3,5-Obnethyl-2-{4-{4-nltrot)enzoyl)benzylJthio-4(3H)-quinazotinone 

To a solution of 3,&dimethy1-2-macaptoquinazolrn'4-one (2.03 g, 9.74 mmoJ) in EtOH (30.0 ml)-THF (30.0 ml) was 
added IN-aqueotis sodium hydroxide solution (10.0 ml}. Then. 4-(4-nitrobenzoyl)benzyt bromide (3.50 g. 10.9 mmol) 
io was added and the mixture was stirred at room temperature overnight The solvent was then dlstiled off and the residue 
was dissolved in ethyl acetate and washed with saturated aqueous NaCI solution. The organic layer was dried over 
MgS0 4 and concentrated under reduced pressure. The residue was recrystalfized from methanol to provide light-yellow 
needles. 

0.307 g (70%) 

IS 'H-NIMR (CDCI3) fi: 2.85(3H l s) t 3.55(3H,s), 4.60(2H,s), 7.15(1 H,d,J=7.4Hz), 7.43(1 H,d,J=7.4Hz), 7.54(1 H,tJ«7.4Hz), 
7.64(2H,d,J=8,4Hz), 7.77(2H ( dJ=8.4Hz), 7.91(2H,d,J»8.4Hz). 8.33(2H,d,J=8.4Hz). 

IR (KBr) : 1678, 1660, 1558, 1522, 1414. 1346, 1307, 1277, 1249, 1088, 929, 858, 810, 708 cm" 1 . 

Example 187 

20 

7-[4-(4-Chlorobenzoyl) benzyl]- 1 -ethyl-3, 8-dimethylxanthine 

To a solution of 1 -ethyl -3,8-dimelhytxanthine (170 mg), a synthetic process for which is described in Journal of 
American Chemical Society . Z5. 1 14 (1 953), in DMF (8 ml) were added potassium carbonate (169 mg) and 4-(4-chlo- 
25 robenzoyl)benzyl bromide (278 mg) and the mixture was stirred at room temperature for 20 hours. This reaction mixture 
was diluted with water and extracted with ethyl acetate, and the extract was washed with saturated aqueous NaCI solu- 
tion and died over anhydrous sodium sulfate. The solvent was then distilled off and the residue was recrystallized (ethyl 
acetate-hexane) to provide tie title compound as colorless powder (87 mg, 24%). 

1 H-NMR (CDCt 3 ) 6: 1.25(3H,t,J*7.0Hz). 2.45(3H,S). 3.59(3H,S), 4.08(2H.q.Jo7.0Hz), 5.63{2H,S), 7.25-7.81 (8H,m). 

'jo IR (KBr): 1700, 1660, 1610, 1400, 1280, 1270 cm" 1 . 

Example 188 

2-[4-{4-Aminobenzoyl)beruy1]thio-3, 5-dimethyl -4{3H)-quinazo!inone 

35 

To a solution of 3,5-dimelhyl-2-(4-(4-nitrobenzoyl)beruyf]tNo-4(3H]-c|uinazolinone (1.00 g, 2.24 mmol) in acetic 
acid (30.0 mQ-THF (15.O ml) was added iron (2.00 g) and the mixture was stirred at room temperature overnight. After 
the solvent was distilled off. 1 N-NaOH (20 ml) was added to the residue and the mixture was extracted with chloroform. 
The organic layer was dried over MgS0 4 and concentrated under reduced pressure and the residue was crystallized 
40 from ethyl acetate to provide a light-yellow solid. 

0.380 g (41%) 

’H-NMR (DMSO-d s ) 5: 2 76(3H,s), 3.46(3H^), 4.63{2H,s). 6.12(2H,s), 6.59(2H,d,J«a.8Hz), 7.20(1 H,d.J-7.4Hz), 7.44- 
7.67(8H.m). 

IR (KBr): 3S2. 1650. 1663. 1552, 1469. 1430. 1311. 1282, 1172. 1147. 1089, 926. 644 cm *. 

45 

Example 189 

l-[4-(4-Chlorobenzoyl)benzyi)-6,7,8,9-tetrahyclro(midazo[2, 1 -b]quinazolin-5(i H)-one 

sc To a solution of 6.7,8,9-telrahydroimidazol2 ( 1-b]quina20lin-5(i H)-one (0.235 g, 1.24 mmol) and 4-(4-chk>roben- 
2oyl)benzyl bromide (0.410 g, 1.32 mmol) in DMF (15.0 mQ-OMSO (5 ml) was added potassium carbonate (0.250 g, 
i .81 mmol) and the mixture was stirred at room temperature overnight The solvent was then di staled off and the resi- 
due was purified by preparative TLC (methylene chloride: methanol = 20:1) to provide a colorless amorphous solid. 
0.085 g (16%) 

55 ’H-NMR (CDCla) 8: 1.82(4H,m), 2.64(2 H,t.J«5.4Hz), 2.73(2H,t,J»5.4H2), 5.32(2H,s), 6.84(1 H.d,J -2. 6Hz), 
7.40(2H.d,J=8.1Hz). 7.46<2HdJ=8.1Hz). 7.54(1H.d,J*2.6Hz), 7.73(2H,d.J«8.1Hz), 7.77<2H.cU=8.1 Hz). 

IR (KBr): 2933. 1659, 1585, 1528, 1419. 1306, 1277, 1209. 1170. 1088. 928. 733 cm" 1 . 
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Example 190 

1 *[4*(4-Chlorob8nzoyl)benzy[J- 1 ,6, 7,&*tetrahydro*5H*qfck)pent(d|Jirnidazo[1 ,2-a[pyrirnkfin*5-one 

5 To a solution of 1 ,6T.8-tatrahydro-5H^ydoperrt(dpnikda20[1 ,2»a)pyrimWln-5-ona (0.345 g, 1.987 mmol) and 4-(4- 

chlorobenzoyi)benzy1 bromide (0.0650 g, 2.10 mmol) In DMF (15.0 mJ)-DMSO (5 ml) was added potassium carbonate 
(0.30 g. 2.17 mmol) and the mixture was stirred at room ternperature overnight. The solvent was then distilled off and 
the residue was purified by preparative TLC (methylene chloride: methanol o 20:1) to provide a colorless amorphous 
solid. 

io 0.260 g (33%) 

’H-NMR (CDCy 8: 2.13(2H.quint,J=7.2Hz). 2.69(4H l W=7^Hz). 5.36(2H.s). 6.89(1H,d.J=2.6 Hz). 

7.39(2H,d4=8.4Hz). 7.48{2H,d ( J=8.4Hz) ( 7.61(1H,d.2.6Hz), 7.73(2H l d l J-8.4Hz) l 7.77(2H,d,J*8.4Hz). 

IR (Neat): 2954. 1675. 1G60, 1579. 1522. 1417. 1279, 1240. 1173. 1089,928.849. 733cm’ 1 . 

is Example 191 

3 ( 5* Dimethyl-2-[4-[4* (t-butoxycarbonylmethyf)carbamoylbenzoyl)benzy()thio-4(3 H)-qulnazolinone 

To a solution of 2H4-(4<arbt>xybenzoy0benzyl)thfo-3.5<fimethyl-4(3H)-quinazolinone (0.495 ft 1.1 1 mmol) and t* 
20 butyl aminoacetale hydrochloride (0.236 g, 1.41 mmol) in DMF (10.0 ml) were added DEPC (0.364 g. 2.23 mmol) and 
triethylamine (0.60 ml) and the mixture was stirred at room temperature tor 3.5 hours. The solvent was then cfstMed off 
and the residue was dissolved in ethyl acetate and washed with saturated aqueous NaQ solution. The organic layer 
was dried over Mg$0 4 and concentrated under reduced pressure, and the residue was recrystallized from ethyl acetate 
to provide odorless needles. 

2 S 0.351 g (55%) 

'h-NMR (CDClg) 8: 1.52(9H,s). 2.85(3H,6), 3.55(3 H,b), 4.1 7[2H,d,J-5.0Hz), 4.60(2H,s). 6.75(1 H,t.J»5.0Hz), 
7. 1 5( 1 H.d J=7.2Hz), 7.44(1 H,d.J«7^Hz), 7.55(lH 1 t 1 J«7.2Hz). 7.62(2H,d.J=8.4Hz) ( 7.77(2H l d,J«8.4Hz) 1 

7.83(2H,d4=8.6Hz), 7.92(2H,d 1 J«8.6Hz). 

IR(KBr): 3259, 2978. 1741, 1673. 1658. 1605. 1554. 1371, 1306. 1230. 1157, 1092, 931, 869, 808. 754 cm - . 

30 

Example 192 

3.5- Dimethyl -2-[4-[4-(N-methoxycarbonylmethyl-N-inethylcarbamoyl)benzoyl]benzyllthio-4(3H)-quinazolinone 

35 To a solution of 2-{4-(4-cart>oxybenzoyi)benzyl]thiO'3,5-dlmethyt-4(3H)-quinazoiinone (0.500 g, 1.12 mmol) and 
methyl N-methytaminoacetate hydrochloride (0.199 g, 1.43 mmol) in DMF (10.0 ml) were added DEPC (diethytohos- 
phorocyamidate) (0.374 g, 2 29 mmol) and triethylamine (0.60 mf) and the mixture was stirred at room temperature tor 
3 hours. The solvent was then distilled off and the residue was dissolved in ethyl acetate and washed with saturated 
aqueous NaCI solution. The organic layer was dried ever MgS0 4 and concentrated under reduced pressure. The resi- 
40 due was purified by silica gel column chromatography (hexane: ethyl acetate = 1 :3) aid crystallized from ethanol to pro- 
vide a colorless solid. 

0.250 g (38%) 

1 H-NMR (CDCI3) 8: 2.84(3H,s) f 3.05(2/3x3 H.s), 3.15(1/3x3H,s), 3.55(3H,s), 3.74(l/3x3H,s), 3.81 (2/3 x3H ( s). 
3.99(1/3x2H,s). 4.31 (2/3x2 H.s), 4,59(2H.S), 7.15(1H.d,J«7.6Hz). 7.40-7.66(6H.m). 7.67(2 H,d.J«8.6Hz). 

45 7.82(2H,d,J=s8.4Hz). 

IR(KBr): 2935. 1668, 1597. 1554. 1462. 1412, 1315. 1259. 1171. 1080, 1020, 930, 841. 769 cm' 1 . 

Example 193 

so 3 ( 5-Dimethyl-2^4-[4*(4*piperWinopperidinocart)onyl)benzoyl]b8nzyl]thio-4(3H)-quinazoBnone 

To a solution of 2-(4-(4-carboxybenzoyl)benzyl]thio-3,5-dimethyf-4(3H)-quinazolinone (0.495 g, 1.1 1 mmol) in DMF 
(10.0 ml) was added DEPC (0.370 g. 2.27 mmol) and the mixture was stirred at room temperature tor 1 hour. Then, 4* 
pperidinopiperidine (0.277 g, 1.65 mmol) was added and the mixture was stirred overnight The solvent was then 
55 removed and the residue was dissolved In ethyl acetate and washed with saturated aqueous NaCI solution. The organic 
layer was dried over Mg$0 4 and concentrated inder reduced pressure, and the residue was purified by sflka gel col- 
umn chromatography (isopropyl ether: methylene chloride: methanol: ammonia * 5:5:1 :0.1) to provide a colorless 
amorphous solid. 

0.270 g (40%) 
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’H-NMR (CDCy 8: 1.40-2.56(15H,m), 2.75-2.80(1 H.m). 2.85(3H.s), 2.90-3.10(lH,m). 3.55(3H,s). 3.70-3.85(1 Km). 
4.59(2H.s), 7.45-4.82(1 H.m), 7.15(1H.d,J=7.8Hz), 7.46(1 H.t.J=7.8Hz). 7.48(2H,cU®8.0H2), 7.49(1H,d.J«7.8Hz). 
7.61{2H,d,Js8.0Hz), 7.65(2H,d,J=8.0Hz). 7.80(2 H.d,J=8.0Hz). 

IR (KBr): 2901, 1664, 1631, 1608, 1554. 1508, 1448, 1306. 1277. 1092, 1016, 931,864 cm- 1 . 

5 

Example 194 

1- ^-tS-ChtoronicotinoytJberkzylJ-e^-dlmethylimidazDn ,2-a]pyrimidin-5(1 H)-one hydrochloride 

io tn a solution of 6,7-dirT>ethy1irnidaro(1.2'a]pyrimidin-5’One (0.900 g. 5.5 mmol) and 4-ra'cotinoytbenzyl bromide 
(1.92 g. 3.6 mmol) in DMF (20.0 mI)-DMSO (10.0 ml) was added potassium carbonate (2.10 g, 15.20 mmol) and the 
mixture was stored at room temperature overnight. The solvent was then distilled off and the residue was purified by 
silica gel column chromatography (ethyl acetate) to give a light-yellow oil. To this ethyl acetate solution was added 4N- 
hydrogen eWorld e/ethyl acetate and the resulting crystals were harvested by filtration and dried in vacua 
is 1.45 g (70%) 

’H-NMR (DMSOcIq) 6: 2.02(3H.s}, 2.39(3H,s). 5.59(2H,s). 7.41(1H,t,J=8.4Hz), 7.56(2 H,d,J=8.0Hz). 7.67-7.73(2H.m), 
7.79(2H,tU=8.0Hz), 8.16(1 H.dd, J=8.4A2.6Hz). 8.69(1 H,d.J=2.6Hz). 

IR (KBr): 2366. 1680. 1659. 1578. 1365. 1281. 1099.926 cm- 1 . 

2 c Example 195 

3,5-Dim6thyl-2-{4-[4-bis(t-butOD(ycarbonytmethyl)carbamoyl)benzoyl]benzyf]tNo‘4(3H)-quinazofinone 

To a solution of 3,5-dimethyl-2-[4^4-(t-biitoxycarbonylmethyl)carbannoyIbenroyl|3enzyl]thio-4<3H)- quinazolinone 
25 (0.511 g, 0.894 mmol) in DMF (15.0 ml) were added 60% sodium hydride (0.040 g, 1.00 mmol) and 1-butyf bromoace- 

tate (0.210 g, 1 .08 mmol) and the mixture was stirred at room temperature overnight. The eolvem was then distiled oil 
and the residue was cfissolved in ethyl acetate and washed with satiated aqueous NaCI solution. The organic layer 
was dried over MgS0 4 and, then, concentrated under reduced pressure, and the residue was purified by silica gel col- 
umn chromatography (hexane; ethyl acetate = 2:1) to provide a colorless amorphous solid. 

30 0.270 g (40%) 

^-NMR (CDCI 3 ) 6: 1 44(9H,s). 1.51(9H,s), 2.85(3H.s). 3.55(3H,s), 3.94(2H,s). 4.22(2H.s), 4 59(2H.s), 
7.15(1 H.d.J=7.0Hz). 7.43(1 H.d,J*8.6Hz), 7.48-7.66(5H,m) ( 7.77(2H.d.J* s 8.6Hz), 7.79(2KdJ=8.0Hz). 

IR (KBr): 1741, 1662, 1556. 1 153 cm 1 . 

os Example 196 

2- [4-(6-Chloronicotinoyl)benzytoxy}-3-methyMH-pyhdo[1.2-a]pyrimidin-4-one 

To a solution of 3-methylpyrido[l-2 a)pyrlmic£ne'2,4-dione (1.520 g. 8.62 mmol) and 4-nlcotlnoyfbenzyl bromide 
40 (3.00 g, 9.66 mmol) in DMF (25.0 ml)-DMSO (10.0 ml) was added potassium carbonate (3.50 g, 25.3 mmol) and the 

mixture was stirred at room temperature overnight. This reaction mixture was diluted with water and the resulting crys- 
tals were rinsed with ethanol and dried In vacuo to provide a light-yellow solid. 

2.44 g (70%) 

^-NMR (CDCI 3 ) 8: 2.28(3H,s). 5.63(2H.s), 7.12(1H.t. J=»7.5Hz). 7.49(2HxJ,J*8.4Hz). 7.62(2H.d.J=8.4Hz). 
45 7.71(lH.t.Ja>8.4Hz), 7,82(2H.d.J*8.4Hz), 8.00(1 H,dd,J=8. 462. 4 Hz), 8.77(1 H.d,J=2.4Hz). 9.08(1 H.d.J-7.5 Hz). 

IR (KBr): 1670. 1576. 1477. 1280, 1165, 1103. 924. 764 cm’ 1 . 

Example 197 

sc 3-Methyl-2-[4-{6'(4-piperidinopiperidino)rricot)noyl]benzyloxy]-4H-pyrido(i,2-a]pyrimidin-4-one 

A solution of 2-[4-(6-chtoronicotinoyl)benzyloxy]-3-methytpyrido[1,2-a)pyrimidin-4*one (0.49 g. 1.21 mmol) and 4- 
piperldi nopiperidine (0.402 g, 2.39 mmol) in pyridine (15 ml) was stirred at 90*C overnight The solvent was then dis- 
tilled off under reduced pressure and Ihe residue was purified by sifica gel column chro ma tography (isopropyl ether: 
55 methylene chloride: methanol: ammonia ° 5:5: 1:0.1) to provide a light-yellow oil. 

0.38 g (59%) 

’H-NMR (COCI3) 6: 1.42-1 .76(8H.m). 1.92-1.99(2H,m). 2.23(3H,s). 2.48-2.58(5H,m). 2.87-3.01 (2H.m). 4.49- 
4.60(2H.m), 5.61 (2H.S). 6.68(1 H.d.J»7.5Hz), 7.10(1 *t, J«7.5Hz), 7.49(1 H,d,J»8.9Hz). 7.56(2H,d, J=8. 1Hz), 
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7.68( 1 H.d.J=B 1 Hz). 8.01 (1 H.dd.J=8 9&2.2Hz). 8.59( 1 H.d.J=2.2Hz). 9.08(1 H.d,J=7.1Hz). 

IR (Neat) 2929, 2852. 1676. 1637. 1589. 1533. 1477. 1423. 1281. 1246. 1164. 1012. 922. 768 cm- 1 . 

Example 198 
5 

2-[4-(2-Chtoronlcctlnoyl)benzyi]mio-3 ( 5-d!methyl-4(3H)-qLilnazol]none 

To a solution of 3,5-dimethyi-2'mercaptoquinazoli n-4-cne (0.516 g, 2.50 mmol) In EtOH (10.0 ml)-THF (10.0 ml) 
was added 1 N-aqueous sodium hydroxide solution (2.60 ml). Then. 4-{2*chloronicotinoyf)benzyl bromide (0.607 g. 2.60 
jo mmol) was added and the mixture was stirred at room temperature for 30 minutes. The solvent was then distilled off 
and the residue was dissolved in ethyl acetate and washed wifi saturated aqueous NaCI solution. The organic layer 
was dried over MgS0 4 and concentrated under reduced pressure. The residue was recrystallized from etiyl acetate to 
provide light-yellow needles. 

0.810 g (74%) 

15 ’H-NMR (CDCIa) 6: 2.84(3H,s), 3.54(3H,s), 4.58(2H,S), 7.14(1H,d,J«7.6Hz), 7.37(1 H.dd ^=7 9&4.8Hz), 

7.41(1 H.d.J=7,6Hz), 7.51(lH,t,J=7.6Hz). 7.61(2H,d.J-8.4Hz), 7.71(lH,dd,J=7.9&2.0Hz), 7.76(2H 1 d,J=8.4Hz) 1 

8.54(1 H,dd,Jo4.8&2.0Hz). 

IR (KBr): 1670, 1549, 1460. 1402, 1304. 1280, 1284, 1 161. 1086. 1036. 924. 884. 746. 694, 656 cm* 1 . 

20 Example 199 

1 (4-(6-Chloronicotinoyl)benzyl]-S-ethyl-7HTiethyrimidazoi1 ,2-a]pyrirnidin-5(1H)-one 

To a solution of 6-ethyl-7-methylimidazo[1 ,2-a]pyrimidin-5-one (4.19 g, 23.60 mmol) and 4-(6-chloronicotincyl)ben- 
25 zyl bromide (7.36 g. 23.70 mmol) in DMF (100.0 ml)-DMSO (20.0 ml) was added potassium carbonate (7.10 g, 50.70 
mmol) and the mixture was stirred at room temperature overnight. The solvent was then distilled otf under reduoed 
pressure and the residue was purified by silica gel column chromatography (ethyl acetate). The resulting colorless oil 
was crystallized from ethyl acetate to provide colorless needles. 

4.59 g (48%) 

30 ^NMR (CDCI 3 ) 8: 1.15(3H,t.J=7.4Hz), 2.43(3H^>, 2.66{2H,q,J=7.4Hz) > 5.35(2H,s), 6.86(1 H t d,J=2.6Hz). 

7.44(2H,d,J=8.0Hz), 7.53(1 H,d.J=8.0Hz). 7.56(1 H,d.J=2 6Hz). 7.81(2H.d,J=&0Hz). 8.09(1 H,dd,J =8. 062.4Hz). 

8.75(lH,d,J=2.4Hz). 

IR (KBr): 1655, 1501, 1520, 1414, 1282, 1217, 1103, 923 cm* 1 . 

35 Example 200 

8*Ethyl-l (4-(4-methoxycarbonybenzoyl)benzyl]-7-methylimida20(l ,2-a]pyrimidin-5(l H)-one 

To a solution of 6-ethyl-7-nr»ettylimidazo{l ,2-a]pyrimidin-5-one (4.00 g, 22.6 mmol) and 4 -( 4 -methoxycarbcnytben- 
40 zoyl)benzyl bromide (1 1 .00 g, 33.02 mmol) in DMF (100.0 ml)-DM$0 (20.0 ml) was added potassium carbonate (7.14 
g, 51.7 mmol) and the mixture was stirred at room temperature overnight The solvent was then distilled off under 
reduced pressure and the residue was purified by silica gel column chromatography (ethyl acetate). The resulting color- 
less oil was crystallized from ethyl acetate to provide colorless needles. 

4.59 g (48%) 

45 1 H-NMR (CDCy 6: 1 . 15(3H.t. J-6.6Hz), 2.44(3H,s). 2.66(2H,q.J=6.6Hz), 3.97{3H.s). 5.34<2H,s), 6.86(1 H,d.J=2.6Hz), 

742(2H,d J=80Hz), 7.56(1 H,d,J-2.6Hz), 7.81(2H,d^=8.0Hz). 7.82(2Kd.J«8.0Hz). 8.16(2H.d.J=a0Hz). 

IR (KBr): 1724, 1657. 1581. 1520, 1277, 1 109, 928, 721 cm’ 1 . 

Example 20 1 
so 

2 • [4-( 4-M ethoxy car bonytoenzoyl) banzytoxy]*3*methyl -4H-pyrklo[l , 2 -ajpyr imidin-4'on e 

To a solution of 3-methyfcyrido(l,2-alpyrimidlne-2.4-dlone (2.20 g, 12.5 mmol) and 4-(4-methaxycarbonylben- 
zoyl)benzyl bromide (7.04 g. 12.7 mmol) in DMF (40.0 rrt)-DMSO (20.0 ml) was added potassium carbonate (3.92 g, 
55 28.4 mmol) and the mixture was stirred at room temperature overnight. This reaction mixture was diluted with water and 

the resulting crystals were collected by filtration, dissolved in ethyl acetate, and dried over MgS0 4 . The solvent was 
then distilled off under reduced pressure and the residue was recrystallized from ethyl acetate to provide colorless nee- 
dles. 

2.67 g (50%) 
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'H-NMR (CDCy 8: 2.23(3H.s). 3.97(3H.s). 5 63(2H.s). 7.11(1H.dt.J=fi.7&1.5Hz). 7.49(1 H.dd.J=8 7&1.5Hz), 
7.60(2H.d.J=8.4Hz), 7.71(1H.ddd.J=8 7.6.7&1.5Hz). 7 84(2H,d.J=8 4Hz), 7 86(2H.d. J=8 4Hz). 8. 1 7(2H,d. J=8.4Hz). 
9.08(1 H.dd.J=6.7&1SHz). 

IR (KBr): 1722, 1672. 1576. 1530. 1477. 1277, 1167. 1108cm' 1 . 

5 

Example 202 

6-EthyM-[4-[6'{4-piperkfinopiperidino)nicotirK>yiJbenzyl]-7-nr>ethyfimidazo[1 ,2-a]pyrami(fin-5(1 H)-one trihydrochloride 

w A solution of l-£4-(6-chloron*cotinoyl)benzyl]-6^y1-7-methyiim^ {°- 810 3- 1-99 

mmol) and 4-piperkSnopiperidine (0.372 g. 2.21 mmol) in pyridine (10.0 ml) was stirred at 90 Q C overnight. The sotvent 
was then distilled off under reduced pressure and the residue was purified by silica gel column chromatography fTHF: 
methanol: ammonia = 60:1 :0.1) to give a light-yellow oil. This oil was dissolved in ethyl acetate, treated with 4N-hydro- 
gen chlcride/ethyt acetate and the resulting crystals were collected by filtration and dried in vacuo. 
is 0.596 g (49%) 

^H-NMR (DMSO-d 6 ) b IXWpHAJ^Hi), 1.72{2H,m). 1.82(2H,m), 2.23(2H,m), 2.38(3H,s) 1 2.51(2H.q,^7.4Hz) t 
2.94(2H,m), 3.02(2H,m), 3.40(2H,m), 4.20(3H,m), 4.65(4H ( m) t 5.49(2H,s), 7.07(lH,m), 7.49-7.54(2 H,m), 7.63- 
7.95(4H.m). 7.98(1 H.m). 8.42(1H.m). 

IR (KBr): 3383, 2937. 2615, 2519. 1643. 1595. 1554. 1444. 1321. 1273. 1240, 1178. 1008, 762. 723 cm' 1 . 

20 

Example 203 

6-E^-7-methyl-1 -[4-[6-(4-phenytiperaztK))nicotinoylIbenzyflimidaM[1 ,2-a]pyrim!dIn-5(1 H)-one trihydrochloride 

25 In ethyl acetate (10.0 ml) was dissolved 6-ethyf-7*methyM-[4-[6-(4- phony lpipem2irK))nicotinoyl]bertzyl]irni* 
dazo[1,2-a]pyrimidin-5(1H)-one (696 mg) followed by addition of 4N-hydroger cNarid a/ethyl acetate and the resulting 
crystals were harvested by filtration and dried in vacuo to provide a light-yellow solid. 

0.667 g (84%) 

"H-NMR (DMSOd 6 ) & 1.04(3H,t,J=7.4Hz), 2.39(3H.s), 2.51(2H.q.J=7.4Hz). 3.41(4HJ>s). 4.00(4H,br s), 5.50(2H.S). 
30 7.00(1 H.m), 7.11(lH,d,J=9.0Hz), 7.22.7.38(4H,m). 7.51 (2H t d,J=8.0Hz). 7.62-7.73(4H,m), 8.00(1 Hdd l J=9.082.2Hz), 

8.46( 1 H,d.Ja2-2 Hz). 

IR (KBr): 3412. 2681. 1703. 1647. 1595. 1446, 1284, 1257. 756. 692 cm* 1 . 

Example 204 

35 

6-Ethyl-7- methyl- 1 [4-[6-(4-phenytpiperazino)nicotinoyl]benzyl]imidazo[1 ,2-a]pyrimidin-5(1 H)-one 

A solution of i-[4-(6-chloronicotinoyl)benzyl]-6-ethyl-7-methylImldazo(1 ,2-a]pyrlmWln-5(1 H)-one (0.810 g, 1.99 
mmol) and 4-phenylplperazine (0.350 g, 2.1 6 mmo!) in pyridine (1 0.0 ml) was stirred at 90°C overnight. The solvent was 
40 then distilled off under reduced pressure and the residue was purified by silica gel column chromatography (ethyl ace- 
tate) to provide a light-yellow amorphous soOd. 

0.907 g (85%) 

’H-NMR (CDCW & 1.15(3H,U-7.6Hz) ( 2.44(3H.s). 2.66(2H.q,J=*7.6Hz), 3-31(4H,t,J®4.8Hz), 3.90(4H.t,J=4.8Hz). 
5.32(2H.S). 6.72(1 H.d,J=9.0Hz). 6.83(1 H,d.J*86Hz), 6.91(1H.tJ=8.4Hz), 6.97(2H.d,J»8.4Hz). 7.30(2H.tJ-8.4Hz). 
45 7.39(2H.d.J=8.2Hz). 7.54(1 H.d.J=2.6Hz). 7.75(1 H,d). 

IR (KBr): 1657, 1589. 1518. 1417. 1282. 1225. 951. 824. 760 cm* 1 . 

Example 205 

so 3-Methyl-2-(4-(6-(4-phenylpiperazino)n»cotinoyl]benzytoxy]-4H-pyrido[i ,2-a)pyrimidin-4-one 

A solution of 2^4-{6-chloronlcotlno^JbenzyloDty]-3-mQthytpyrido| 1 ,2-a]pyrinr»din-4-one (0.805 g, 1.98 mmol) and 4- 
phenylplperazlne (0.478 g. 2 .95 mmol) In pyridine (10 ml) was stirred at 90* C overnight. The solvent was then distilled 
off under reduced pressure, the residue was diluted with water, and the resulting crystals were dried in vacuo to provide 
55 a light-yellow solid. 

0.38 g (59%) 

"H-NMR (CDCI 3 ) fi: 2.22(3H.s), 3.32(4H,t.J=7.2Hz), 3.90(4H.U=7.2Hz). 5.62{2H,s). 673(1 H,d.J»9.2Hz), 6.86- 
7.02(3H,m), 7.10(1H.dU-7.0&1 .2Hz). 7.24-7. 36(2H.m). 7.45-7.Q2(6H,m). 0.08(1 H.ddJ-9.2&2.6Hz), 
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8 64(1 H.d J=2.2Hz). 9.08(1 H.d.J=8.0Hz). 

IB (KBr): 1874. 1637. 1589, 1479, 1282. 1 164 cm' 1 . 

Example 206 

5 

3,5-Dimethyi-2-[444-(4^enytpiperazinocartc>nyl}benzoy0benzy1]mb*4(3H)-quina2ollnone 

To a solution of 2-[4-(4-cartx3xyberm>y0ban2yl]thio-3,5-<fimethyl-4(3H)-quinazolinon8 (0.472 g, 1 .06 mmol) in DMF 
<10.0 ml) was added Diethylphosphorocyamidafe (DEPC) (0.356 g. 2.18 mmol) and the mixture was stirred at room 
to temperature tor 1 5 minutes. Then, 4-phenylpiperazine (0.35 ml, 2.29 mmol) was added and the mixture was stirred at 
room temperature for 3 hours. The solvent was then dstilled off and the residue was dissolved in ethyl acetate and 
washed with saturated aqueous NaCJ solution. The organic layer was dried over MgS0 4 and concentrated under 
reduced pressure. The residue was recrystallized from THF to provide colorless needlea 
0.366 0 (59%) 

is 1 H-NMR (CDCy 8: 2.85(3H,s), 3. 05-3.35(2 H,m), 3.55(3H,6), 3.59(1 H, m), 3.95(1 H,m). 4.60{2H,s). 6.88-6.98(3H,m). 
7.15(lH.dJ-7.6Hz) 1 7.25-7.35<2H.ni). 7.43(1 H.d.J*=7.4Kz), 7.50-7.65(5H.m), 7.78(2H.d,J=8.4Hz). 

7.83(2H,d,J-8.2Hz). 

IR (KBr): 1666. 1635. 1554, 1432. 1277. 1090, 729 CUT 1 . 

26 Example 207 

3 t 5-Dimethyl-2^4-(4-(4-hydroxypiperidinocarbonyl)benzoylIbenzyllthio-4(3H)-quinazo<inone 

To a solution of 2^4-(4-catoxybenzoyDbenzy0thio-3,5Klirnethyl^3H)^inazornone (1 .00 g, 2.26 mmol) in DMF 
25 (10.0 ml) was added DEPC (0.755 g, 4.63 mmol) and the mixture was stirred at room temperature for 10 minutes. Then, 

4-hydroxypiperldine (0.522 g. 5.16 mmol) was added and the mixture was stirred at room temperature for 4 hours. The 
solvent was then distilled off and the residue was dissolved in ethyl acetate and washed with saturated aqueous NaCI 
solution. The organic layer was dried over MgS0 4 and then concentrated under reduced pressure, and the residue was 
recrystallized from THF to provide colorless needles. 

30 0.735 g (62%) 

1 H-NMR (CDCI 3 ) a 1.40-2.10(4H.m), 2.81(3Ks), 3.10-3 80(3H,m) ( 3.55(3H,s). 4.01(1H,m), 4.1 0-4.30(1 H.m), 
4 59(2H.s), 7.15(1 H.d.J=6.6Hz), 7.40-7.68(6H ( m), 7. 75-7. 86(4 H.m). 

IR (KBr): 3425, 1664, 1608, 1554, 1448, 1305, 1277, 1088, 729 cm' 1 . 

os Example 208 

2-[4^4-Cartx>xybenzoyl)benzyloxy]-3-methyl-4H-pyrido[l,2-e]pyrimidin-4-one 

A solution of 2-[4-(4-methoxycarbony0ben2oyl)benzyloxy]-3-methyl-4H'pyrido[l2-a]pyrimidin-4-one (1.48 g, 3.47 
40 mmol)in DMF (30.0 ml) was heated at 90°C. To this solution was added 1 N-aqueous sodium hydroxide solution (4.00 
ml) and the mixture was stirred for 2 hours. The mixture was then adjusted to pH 6 with hydrochloric acid, whereupon 
colorless needles separated out. This crystal crop was harvested by filtration and dried In vacuo. 

1.40 g (97%) 

1 H-NMR (DMSO-cy 5: 2.09 3H.S), 5.63(2H.S), 7.32(1 H.t.J-7.2Hz). 7.57(1 H,d,J»a8Hz). 7.67(2H.d,J-8.0Hz). 
45 7.80{2H,d,J=8.0Hz). 7.83 (2H.d. J=8.0Hz). 7.94(1 H,dd. J*8.8&7.2Hz). 8.96(1 H.d, J=7.2Hz). 

IR (KBr): 3421,3050. 1716. 1691. 1579, 1527, 1408, 1282, 1257, 1178, 931, 788. 735 cm’ 1 . 

Example 209 

so 1 •[4-(4-Carboxybenzoy0benzyG-6-ethyl-7-methylir™dazo[i .2-aJ>yrimidin-5(1 H)-one 

To a solution of 6-ethyM-[4*(4-methoxycarbonylbenzoyl)benzyl]-7-methylimidazo(l,2-alpyrimidin-5(lH)-one (1.91 
g, 4.45 mmol) in THF (30.0 mlj-methanol (10 ml) was added 1 N-aqueous sodium hydroxide solution (5.00 ml) and the 
mixture was stirred at room temperature for 3 hours. This reaction mixture was adjusted to pH 4 with hydrochloric acid. 
55 whereupon colorless needes separated out. This crystal crop was harvested by filtration and dried in vacuo. 

0.900 g (49%) 

1 H-NMR (DMSO-de) 5: 1.03(3H,t>7.4Hz). 2.33(3H,s), 3.33(2H,q.J-7.4Hz) ( 5.40(2H,s), 7.49(2H ( d,J«8.4Hz), 
7.580H,d.J=2.6H z). 7.64(1 H.d,J=2.6Hz). 7.76(2H,d.J=8.4Hz). 7.80(2H.d.J=8.4H2), 0.O9(2H,d.J=8.4Hz). 

IR (KBr): 3396, 3134, 2968, 1713, 1645. 1562, 1523, 1414, 1275, 1225. 931, 787, 717 cm' 1 . 



86 



4254071 9.MAX 




EP 0 733 633 A1 



Exarrple210 

3 *Methyl*2*[4^4-(4-^enylpipera2inocaibonyi)benzoy(]b0nzylcxxy>4H-pyridoll.2-alpyrimidin-4-on0 

5 To a solution of 2-[4^4<artK>xybonzoyl)benzylaxy]-3-niethyl'4H-pyrido[l ,2- aJpyrimWln-4-one (0.495 g, 1 .20 mmol) 

in DMF ( 15 ml) was added DEPC (0.75 ml, 4.9 1 mmol) and the mixture was stirred at room temperature for 30 minutes. 
Then. 4-phenylpiperazine (0.437 g, 2.68 mmoOwas added and the mixture was further stirred overnight This reaction 
mixture was diluted with ethyl acetate and washed with saturated aqueous NaCl soiuton. The organic layer was dried 
over MgSO* and concentrated under reduced pressure and the residue was recrystallized from ethyl acetate to provide 
io colorless needles. 

0.394 g (59%) x 

’H-NMR (CDCy 5. 2.23(3H,s), 3.13(2H,br s), 3^4(2HJbr s), 3.59(2H,br s), 3.97(2H.br s), S.63(2H,s). 
6.93(1 H,U«7.8Hz), 6.95t2H,cW- 7.8Hz). 7.1 1(1 Kt,J=7.0Hz), 7.31 (2Hd,J=7.8Hz), 7.50(1 H,d,J=7.0Hz). 

7.56(2Kd.J-8.4Hz). 7.60(2H,d.J-8.4Hz), 7.71(1 H.t J-7.0Hz), 7.85(2H.d,J-8.4Hz), 7.87(2H.d.J-8.4Hz), 

IS 9.07(1 H,d,J=7.0Hz). 

IR (KBr): 1668, 1635, 1529, 1477, 1281, 1165, 1012, 928, 731 cm' 1 . 

Example 211 

20 6-Ethyl-7-meithyl*1-(4-[4-(4-phenylpiperazinocarbonyl)benzoyllbenzyl]imidazo(1 ,2-aJpyrimidin'5(1 H)-one 

To a solution of 1-(4-(4-carboxybenzoyl)benzytl-6-6thyl*7*methylirradazo(1,2*a)pyrimidin*5(1H)-one (0.303 g. 0.729 
mmol) in DMF (15 ml) was DEPC (0.44 ml, 2 .88 mmoO and the mixture was stirred at room temperature for 30 
minutes. Then, 4-phenylpperazine (0.407 g, 2.49 mmol) was added and the mixture was f urther stirred overnight. This 
25 reaction mixture was diluted with ethyl acetate and washed with saturated aqueous NaCl sofotion. The organic layer 
was dried ova- MgS0 4 and concentrated under reduced pressure and the residue was recrystallized from THF to pro- 
vide color! ess needles. 

0.329 g (81%) 

^-NMR (CDCt 3 ) 6: 1 .15(3H.t.J»7.2Nz). 2.43(3H,S), 2.66(2H,cO, 5.33(2H,s), 6.85(1 H,d.J=2.6Hz). 6.92(1 H,tJ=7.0Hz), 
30 6.94(2H,d,Jo7.0Hz), 7.30(2H,t,Ja7.0Hz), 7.42(2H,d l J»8.4Hz), 7.55(2H,d.J=8.4Hz), 7.55(1 H.d,J=2.6Hz), 

7.82(2H,d,J=8.4Hz), 7.84<2H.d.J=$.4Hz). 

IR (KBr): 1653, 1587, 1520, 1435, 1277. 1221, 1011.926. 729cm' 1 . 

Example 212 

35 

3 -Methy I -2 -(4-(4-(4 -piper idi nopiperidi nocarbonyl) benz^lbenzyloxy]-4H-pyrido(1,2-a]pyrimkJin-4-onecfi hydrochloride 

To a solution of 2-(4-(4-carboxyt)enzoyl)benzytoxy]-3-methyl-4H-pyrldo(1,2-a]pyrtmldfo-4-one (0.333 g, 0.804 
mmol) in DMF (10 ml) was added DEPC (0.424 ml, 252 mmol) and the mixture was stirred at room temperature for 30 
40 minutes. Then, 4*piperidinopperidine (0.348 g, 2. 1 3 mmol) was added and the mhdure was further stirred for 2.5 hours. 
This reaction mixture was diluted with ethyl acetate and washed with saturated aqueous NaCl solution. The organic 
layer was dried over MgS0 4 and concentrated under reduced pressure. The residue was purffled by silica gel column 
chromatography (THF: methanol: ammonia « 50:1:0.1) to give a colorless oil. This oil was treated with 4N-hydrogen 
chforide/ethyt acetate and the resulting hydrochloride was lyophilized from water to provide a colorless powder. 

46 ’H-NMR (DMSO-dg) 6: 1 30-1.60(2H,m), 1 .60-2.00(6H,m). 2.00-2.30(2H,m), 2.60*3. 10(4H.m). 3. 60-3.80(4H,m). 4.50* 
4.70(1 Km). 7,33(1 H.t.J=6.2Hz), 7.58(2H.d.J=8.0Hz), 7.68(2H.d,J -8.0Hz), 7.73(1 H.d.J=B.2Hz). 7.79(2H.d,J=6.0Hz) ( 
7.80(2H,d,J=8.0Hz), 7.95(1 H,U«8.2Hz), 8.96(1 H,d.J-8.2Hz). 

IR (KBr): 3423, 2945. 1633, 1529, 1475. 1448, 1281, 1167, 1003, 930. 773 cm 1 . 

SO Example 213 

6-Ethyl-7-methyt-i -[4-[4-(4-plperldlnapiperldlnocart)onyl)benzoyl]benzylllmidazo[l ,2-«lpyrimidin-5(1 H)-one hydrochlo- 
ride 



To a solution of l-[4-(4-carboxybenzoyl)benzyl)-6-athyl-7-methySmidazo[1,2-a]pyrimldfo-5(1H)-one (0.302 g. 0.727 

mmol) in DMF (10 ml) was added DEPC (0.318 mml, 1 .95 mmol) and the mixture was stirred at room temperature for 
30 minutes. Then. 4-piperidinopiperidine (0.336 g, 2.00 mmol) was added and the mixture was further stined for 2.5 
hours. This reaction mixture was dHuted with ethyl acetate and washed with saturated aqueous NaCl solution. The 
organic layer was dried over MgS0 4 and concentrated under reduced pressure. The residue was purified by silica gel 
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column chromatography (THF: methanol: ammonia = 50:1:0.1) to give a colorless oil. This oil was treated with 4N- 
HQ/ethyl acetate and the resulting hydrochloride was lyophilized trom water to provide a colorless powder. 

'H-NMR (DMSO-dg) »: 1.19(3H.t.J=7.0Hz). 1.35-1.55(2H,m), 1.60-2.00(6H.m). 2.05-2.30{2H.m), 2.38(3H.s). 
2.47(2H.q,J=7.0Hz), 2.60-3.00(4H,m), 3.30-3.50(4Km). 4.50-4.70(1 Km). 5.49(2K6). 7.53(2H.d.J»8.2Hz). 

5 7.57(2H.dJ«8.2Hz). 7.64(1H,d,J-2.8Hx). 7.68(1 H,dJ=2, 8Hz), 7.77(2H.d*J=85Hz). 7.78(2H.dJ=a2Hr). 

IR(K&): 3456. 2960. 2690. 1703.1857. 1601.1510. 1452. 1278. 1225, 1171. 1034.1003 cm' 1 . 

Example 214 

10 2-f4^4<Jhlorobenzoyl)benzylJtHo-5-ethyi-3*methyl-4(3H)-quirazoiinone 

To a solution of 5-ethyl-3-methyl-2-mercaptoquinazolin-4-one {0.307 g, 1.39 mmol) in EtOH (5.0 ml)*THF {5.0 ml) 
was added 1 N-aquoous sodium hydroxide solution (1 .50 ml). Then. 4-{4-cWorobenzoyl Jbenzyl bromide (0.434 g, 1 .40 
mmol) was added and the mixture was stirred at room temperature for 1 .5 hours. This reaction mixture was diluted with 
is water (100 ml) and the resulting precipitate was collected by IDtratlon, rinsed with water, and dried in vacuo. This solid 
product was recrystallized from ethyl acetate to provide fight-yellow needles. 

0.398 g (64%) 

1 H-NMR (COCl 3 ) 5: 1 .27(3H.t,J**7.2H2), 2.29(2H.q 1 J=7.2Hz). 4.59(2H.S). 7.1 8(1 H,d,J -8.0Hz), 7.44(1 H.d t J«8.0Hz), 
7.45(2H.dJ=7.2Hz), 7.58(1 H,t.J=8.0Hz), 7.60<2H.d,J-7.2Hz). 7.72(2H,d.J=7.2), 7.73(2H.d.J=»7.2Hz). 
zc IR(KBr): 1666. 1583. 1554. 1441.1311, 1277, 1090.928,822 cm' 1 

Example 215 

5Ethyl-2-(4-(4^e4hoxybenzoyl)benzyllthio-3-methyl-4(3H)-quinazolirione 

25 

To a solution ol 5-ethyl-3-methyl-2-mercaptoquinazolln-4-one (0.298 g, 1 .35 mmol) in EtOH (5.0 ml)-THF (5.0 ml) 
was added iN-aqueous sodium hydroxide solution (1.50 ml). Then, 4-(4-methOKybenzoyl)beruyt bromide (0.430 g. 
1.41 mmol) was added and the mixture was stirred at room temperature for 40 minutes. This reaction mixture was 
diluted with water (100 ml) and the resulting precipitate was collected by filtration, rinsed with water, and dried in vacuo. 
30 This solid product was recrystallized from ethyl acetate to provide colorless needles. 

0 572 g (95%) 

1 H-NMR (CDCI3) 6: 1 .27(3H.t, J=8.0Hz). 3.34(2 H,q,J=8.0Hz), 3.56{3H,s). 3.88{3H,s), 4.59(2Ks), 6.95(2 H,d.J =9.0 Hz), 

7. 1 8( 1 H,d,J-8.6Hz), 7.54(1 H,d,J-8.8H z), 7.58(2H 1 d l d»e.4H2). 7.59(1 H,t,J=e.8H2), 7.72(2H,d.J-8.4Hz), 

7.81(2H,d,J=90Hz). 

35 IR(KBr): 1668. 1601, 1552,1464.1435.1414,1311.1171.1091. 1026,928.620 cm' 1 . 

Example 216 

5- Ethyl -3- methyl-2- [4-(4-nitrobenzoyl)benzyl]thi 0-4(3 H)-quinazoli none 

40 

To a mixture of 5-ethyl-3-methyl-2-mercaptoquinazoIin-4-one (0.295 g, 1.34 mmol) in EtOH (5.0 ml)-THF (5.0 ml) 
was added 1 N -aqueous sodium hydroxide solution (1.50 ml). Then, 4-{4-nftrobenzoyt)benzyl bromide (0 434 g, 1.36 
mmol) was added and the mixture was stirred at room temperature for 40 minutes. This reaction mixture was cfiluted 
with water (100 ml) and the resulting precipitate was collected by filtration, rinsed with water, and dried in vacua This 
45 solid was recrystallized from ethyl acetate to provide colorless needles. 

0.408 g (70%) 

1 H-NMR (CDCI 3 ) 6: 1.27(3H,t.J-7.6Hz), 3.29(2 HaJ-7.6Hz), 3.56(3H.s), 4.60(2H.s). 7.19(lH,d,J=8.4H2). 

7.44( 1 H,d,J=8.4Hz), 7.58(1 H,t,J-8.4Hz), 7.64(2H,d,J=8.4Hz), 7.77(2H,d t J=8.4H2). 7.91 (2H,d,J=8.8Hz). 

8.32(2H,d,J«8.8Hz). 

50 IR (KBr): 1666, 1601, 1552, 1524, 1466. 1437. 1412, 1346. 1311, 1092. 929 cm 1 . 

Example 217 

2-[4-(4-Diethytphosphonooxybenzoyl)benzyl#iio]-3,5-cfimethyl*4(3H)-quinazolinon8 

55 

2-[4-(4-hydroxybenzoyt)benzylthio]-3,5<Jimethyl-4(3H)-quinazolinone (268 mg), d ethyl phosphorochloridate (0.16 
mg), and triethylamine (0.28 ml) were dissolved in tetrahydrofuran (8 ml) and the solution was stirred at room tempera- 
ture for 1 4 hours. This reaction mixture was concentrated and the residue was dissolved in ethyl acetate. The solution 
was then washed with water, dried, and concentrated, and the residue was crystallized from hexane to provide the title 
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compound as colorless solid (270 mg). 

’H-NMR (CDCI 3 ) 6: 1.37(3H.I,Ja7.1Hz) 1 1.38(3Ht.J=7.0Hz). 2.85(3H,8), 3.55(3H,S), 4.23(2H,q,J=7.1Hz). 

4.27(2H.q,Ja7.0Hz). 4.60(2H,s), 7. 16(lH.d.J=7.6Hz). 7.32(2H,d.Ja8.0Hz), 7.44(1 H.d.J=7.8Hz), 7.53(1 H.d,J=7.2Hz). 
7.61 (2H.d,J=8.2Hz). 7.75(2H.d.J=8.4Hz). 7.81(7H,d,J=8.4Hz). 

5 IR(KBr): 1683. 1556. 1471. 1270. 1031 cm* 1 . 

Example 218 

3.5-Diir>ethyl-2-[4-[4K2-dime1hy1amjnoethoocy)benzoy1]benzylthio]-4(3H)^uinazoli none hydrochloride 

10 . 

2-{4-(4-Hydroxybenzxjyl)benzytthio]-3 ( 5-dimethyl-4(3H)<juinazofinone (306 mg). 2-dimethytaminoethyl chloride 
hydrochloride (218 mg), and potassium carbonate (316 mg) were dissolved in DMF (5 ml) and the solution was stirred 
at 80°C tor 20 hours. This reaction mixture was concentrated and the residue was dissolved in ethyl acetate, washed 
with water, and dried. Then, hydrogen chloride/ethyl acetate was added and the precipitated hydrochloride was coi- 
rs lected by filtration to provide the title compound as colorless solid (1 93 mg). 

^-NMR (DMSO-dg) 5: 2.76(3H i S), 2.87(6H,S), 3.46(3H,s), 3.56(2H,m), 4.47(2H.m), 4.65(2H,S), 7.14{2H.d,J=&8Hz), 
7.21(1 H,d,J*7.6Hz), 7.47(1 H,d,J=8.2Hz), 7.58-7.82(7H,m). 

IR(KBr): 1641. 1600. 1473, 1303, 1170.808cm' 1 . 

20 Exarqple 219 

2-[4-(4-Acetoxybenzoyt)benzytthio]*3,5-dimethyl-4(3H)-quinazolinone 

A solution of 3.5<limethyl-2-mercapto*4(3H)-quinazolinorie (917 mo), 4-(4-acetoxybenzoyl)benzyl bromide (1 .785 
25 g) and 1 N -aqueous sodium hydroxide solution (4.5 ml) in methanol (20 ml) was stirred at room temperature lor 4 hours. 
This reaction mixture was concentrated and extracted with chloroform and the extract was washed with water, dried, 
and concentrated. The residue was purified by silica gel column chromatography (hexane: ethyl acetate « 6:1) to pro- 
vide the title compound as colorless solid (4.26 mg). 

^-NMR (CDCy 6: 2.34{3H,s), 2.85(3H,s), 3.55(3H,s), 4.59(2H,6). 7.15(lH ( d^=7.6Hz), 7.21(2H.d,J=8.4Hz), 
30 7.44(1 H.d,J=7.4Hz), 7.50-7.64(3H,m), 7.77(2H.d.J=8 2Hz), 7.83(2H,d.J*8.8Hz). 

IR (KBr): 1754. 1670. 1652, 1558, 1471. 1303. 1193 cm' 1 . 

Example 220 

35 3,5-Oimethyl-2-{4*(4-hydroxybenzoyl)benzylthio]-4(3H)-quinazolInone 

A solution of 3,5-dimethyl-2-mercapto-4(3H)-quinazolinone (952 mg). 4-(4-t-butyldmelhylsilyloxybenzGy0ben2yl 
bromide (2.90 g) and 1 N-aqueou6 sodium hydroxide solution (4.6 ml) In methanol (20 ml) was stirred at room terrper- 
ature tor 4 hours. This reaction mixture was concentrated and extracted with chloroform and the extract was washed 
40 with water, dried, and concentrated. The residue was purified by silica gel column chromatography (hexane: ethyl ace- 
tate = 19:1). The resulting 2-l4-(4-t-bLrtytoimethylsitylaxybenzoyl)benzyfthio]-3,5-cfiiT>ethyf-4(3H)-quinazolinone was dis- 
solved in tetrahydrofuran (15 ml). Tb this solution was added 1M tetratoutyiammonium fluorida/tetrahy^ofuran (3.8 ml), 
and the mixture was stirred at room temperature tor 1 hour. This reaction mixture was diluted with water and the resett- 
ing precipitate was collected by filtration, rinsed with water, and dried to provide the title compound as colorless solid 
45 (1 .332 g). 

’H-NMR (DMSO-ds) 6: 2.75<3H.S). 3.45<3H.s), 4.63(2H.s), 6.87<2H,d.J=8.7Hz). 7.21(1H.d.J=7.3Hz). 

7.46(1 Hd.J-7.3Hz). 7.57-7. 72(7 H,m). 

IR (KBr): 1652. 1604, 1556. 1471, 1309, 1039 cm* 1 . 

50 Example 221 

2-[4-(4- BenzylaxybenzoyObenzylthioJ-3, 5-di methyl-4(3H)-qu»nazolinone 

A solution of 2-[4-(4-hydroxybenzoyl)benzylthio]-3,5-dimethyl-4(3H)-qunazoSnone (395 mg), benzyl bromide (0.13 
55 ml) and potassium carbonate (408 mg) in DMF (5 ml) was stirred at 60°C tor 1 hour. This reaction mixture was concen- 
trated and the residue was dissolved in ethyl acetate, washed with water, dried, and concentrated. The residue was 
recrystallized from ethyl acetate to provide the title compound as colorless sofid (346 mg). 

’H-NMR <COCI 8 ) 6: 2.85(3H.S), 3.55(3H ( 6). 4.6CK2H.S), 5.15(2H,s). 7.03<2H,d.J«B.9Hz). 7.16C1H.d.J»7.2Hz). 7.34- 
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7.64(9H,m). 7.73(2H.d.J=8.4Hz), 7.81 (2H.d.J=6.9Hz). 

I R (KBr) : 1683. 1 598. 1 560, 1469. 1 1 72. 1 093 cm' 1 . 

Example 222 
5 

a.S-Dimethyl-Z-^-^a-pyrrolidinoethCKyJbenzoylJbenzylthloH^HJ-quinazolinone hydrochloride 

A solution of 2-[4-{4-hydroxybQn2oyl)b8nzyfthio]-3,5-dJnr>ethyl-4{3H>-quina2oltnon9 (384 mg), 1 -(2-chloroe1hyl)pyr- 
rolidine hydrochloride (181 mg) and potassium carbonate (414 mg) in DMF (5 ml) was stirred at 60°C for 62 hours. This 
io reaction mixture was concentrated and the residue was dissolved in ethyl acetate, washed with water, and dried. Then, 
hydrogen chloride/etiyl acetate was added and tie precipitated hydrochloride was collected by filtraiion to provide the 
title compound as odorless solid (227 mg). 

^-NMR (DMSO-ds) $: 1.7S-2.12(4H,m), 2.75<3H,6). 3. 02-3.24(2 H.m). 3.46(3H,e). 3.50-3.68(4H,m). 

4.43(2H,t.J«5.0Hz), 4.65{2H.S), 7.15(2H,d,J-B.8Hz), 7.22(1 H.d,J-8.0Hz). 7.47(1H.d l J-7.8Hz). 7.58-7.82(7H,m). 
is IR (KBr): 1675, 1600, 1554. 1471, 1307, 1 172, 1083 cm’ 1 . 

Example 223 

3.5- Dimethyl-2-[4‘{4-(2-piperidinoethoxy)benzoyllbenzyltttio]'4(3H)-quir«zoCnone hydrochloride 

20 

A solution of 2-[4-(4-hydroxybenzoy0benzyttHo]-3 ( 5-dimethyl-4(3H)-qulnazolinone (399 mg), 1 -(2-chtoroethyl) pip- 
eridine hydrochloride (185 mg) and potassium carbonate (392 mg) in DMF (5 ml) was stirred at 60°C for 62 hours. This 
reaction mixture was concentrated and the residue was dissolved in ethyl acetate, washed with water, and dried. Then, 
hydrogen chloride/ethyl acetate was added and the precipitated hydrochloride was recovered by filtration to provide the 
zs title compound as ooiorlass solid (368 mg). 

^NMR (DMSO-d 5 ) 6: 1.76-1.96(6H,m), 2.75(3H,6). 2.90-3. 16(2H,m), 3.64(3H,s), 3.20^.70(4H ( m), 

4.49(2H,t.J=4.4Hz), 4.65(2H,s), 7.14(2H.d,J=8.8Hz). 7.21(lH,d,J=6.8Hz), 7.47(1 H,d i J=7.4Hz), 7.58-7.80(7H,m). 

IR (K8r): 1675, 1598, 1554. 1309, 1147, 1093 cm' 1 . 

30 Example 224 

3.5- Dimethyl-2-(4-[4-(2 -rnorpholinDethoxy)benzoylp3enzylthio]-4(3H)-quinazolinone hydrochloride 

A solution of 2-(4-(4-hydroxybenzoyl)benzylthio]-3.5-dimethyl-4(3H)-quinazolinone (366 mg). 4-(2-chtoroethy0mor- 
35 pholine hydrochloride (192 mg) and potassium carbonate (356 mg) in DMF (5 ml) was stirred at 60“C for 62 hours. This 
reaction mixture was concentrated and the residue was dissolved in ethyl acetate, washed with water, and dried. Then, 
hydrogen chlorido/ethyl acetate was added and the precipitated hydrochloride was collected by filtration to provide the 
Iffle compound as colorless solid (337 mg). 

'H-NMR (DMSO-ds) «: 2.75(3H,s), 3.08-3.68(9H.m). 3.70-4.08(4H,m), 4.53{2H.tJ«45Hz). 4.65{2H,s). 

40 7. 1 5(2H,d,J=9.0Hz), 7.21(1Hd,J=7.2Hz), 7.47(1 H ( d,J=8.0Hz) l 7.58-7.81 (7H,m). 

IR (KBr): 1683, 1600. 1558, 1471, 1305, 1172, 1095 cm* 1 . 

Example 225 

4$ 3,5-Dimethyl-2-[4-[4-(3-dimethylaminopropOxy)benzoylJbenzyfthioJ-4(3H)-quinazolinone hydrochloride 

A solution of 2-[4-(4-hydroxybenzoy0benzy1thio)-3,5-dim8thyl*4(3H)-quinazolinone (31 1 mg), 3-dimethylaminopro- 
pyl chloride hydrochloride (249 mg) and potassium carbonate (322 mg) in DMF (5 ml) was stirred at 60*0 tor 18 hours. 
This reaction mixture was concentrated and the residue was dissolved in ethyl acetate, washed with water, and dried. 
so Then, hydrogen chloride/ethyl acetate was added and the precipitated hydrochloride was collected by filtration to pro- 
vide the title compound as colorless solid (185 mg). 

^-NMR (DMSO<%) 5: 2.18(2H,m), 2.78(3H,6), 2.81(6H,s). 3.24(2H,m), a46(3H,s), 4.17(2H,m). 4.65(2H,s), 
7.08(2H.dJ=8.2Hz). 7.23(1 HxU=8.2H2), 7.48(1 H.dJ=7.8Hz), 7.58-7.82(7H,m). 

IR (KBr): 1675, 1558, 1471, 1305,1172 cm* 1 . 

55 
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Example 226 

2-[444-(2-Ac6toxyeth<»y)k>eraoyl]b8nzytthio]-3,5-dirrtsthyl-4{3H)-quina20linon9 

s A solution of 3 > 5-dimethyl-2-mercapto-4(3H)-<|uinazolinone (1.888 9), 4-{4-acetoxyethoxybenzoyl) benzyl bromide 

(3.895 g) and 1 N- aqueous sodium hydroxide solution (1 4.3 ml) in methanol (30 mi) was stirred at room temperature for 
30 minutes. This reaction mixture was concentrated and extracted with chloroform. The extract was washed with water, 
dried, ard concwtrated. and the residue was recrystallized from ethyl acetate to provide the title compound as color- 
less solid (2.597 g). 

w ’H-NMR (CDCI 3 ) 5: 2.13(3H,s). 2.850H.S), 3.550H.S), 4.25(2H,m). 4.46(2H.m). 4.60(2H.s). 6.97<2H.d,J=9.0Hz), 
7.15(1H.d.J=6.6Hz), 7.45(1H.d,J=6.8Hz). 7.50-7.64(3H.m). 7.73(2H,d,J=8.2Hz). 7.82{2H.d.J=8.SHz). 

IR(KBr): 1737, 1668, 1600, 1554, 1174, 1085 cm’ 1 . 

Example 227 
is 

3.5- Dimethyl-2-[4-[4-(2-hydraxyerthoxy)benzoyllbenzylthio]-4<3H)-quinazollnone 

A solution of 2-[4*|4^(2-acetoxyethoxy)benzoyl]benzytthio]-3,5-dimethyl-4(3H)-quinazoHnone (1.75 g) and 1N- 
aqueous sodium hydroxide solution (15 ml) in methanol (50 ml)-dichloromethane (25 ml) was stirred at room tempera- 
20 ture for 3 hours. This reaction mixture was extracted wrth dichloromethane and the extract was dried and concentrated. 
The residue was recrystatfized from ethyl acetate to provide the title compound as colorless solid (1 .278 g). 

^-NMR (CDCI 3) 8: 2B5(3H,s). 3.55(3H,s), 4.02(2 H/n), 4.17(2H,t,J«4.4Hz). 4.60(2H.s). 6.98(2H.d,J-8.8Hz), 
7.15(1 H.d.J*=6.6Hz), 7.45(1 H,d.J=6.6Hz), 7.52-7.63(3H,m), 7.73(2H,d.J~8.4Hz), 7,62(2H.d.J-8.8Hz). 

IR(KBr): 1683, 1600. 1553, 1471, 1305. 1093 cm 1 . 

25 

Example 228 

3.5- Dimethyl-2-J4-[4-(N,N-dimemylcarbamoyloxy)ben2oyI]benzylthio]-4(3H)-qulnazolinone 

3 C A solution of 2-[4-(4-hydroxyben2oyl)benzylthloJ-3,5-dimethyl-4(3H)-qulnazoBnone (478 mg), dimethylcarbamoyl 
chloride (0.15 ml) and potassium carbonate (315 mg) in DMF (7 mi) was stirred at 50°C for 48 hotrs. This reaction mix- 
ture was concentrated and the residue was cfissolved in ethyl acetate. The solution was washed with water, dried, and 
concentrated. The residue was recrystallized from ethyl acetate to provide the title compound as colorless solid (346 
mg). 

35 ’H-NMR (CDCI3) 8: 2.85(3H,s), 3.04(3H,s), 3.13(3 H,s). 3.55(3H.s), 4.59(2H,s), 7.15(lH ( d,J=7.0Hz) t 

7.23(2H,d,J«8.8Hz), 7.44(1 H,d.J=8.2Hz). 7.50-7.64(3H.m). 7.77(2H.d,J=8.2Hz), 7.81 (2Rd.J=8.8Hz>. 

IR(KBr): 1733, 1670, 1602, 1562, 1471, 1160, 1091 cm" 1 . 

Example 229 

40 

3.5- Dimethyl-2-(4-[4-[4-(4*formytp’perazinylcaibonyl)benzylaxy]benzcy0benzylthioH(3H)-qiinazolinone 

A solution erf 2-[4-(4-hydroxybenzqyl)benzytthio]-3 1 5-dimethyl-4(3H)-qiinazoBnone (402 mg), 1-(4-chlorom8thy1- 
benzoyl)-4-forrnyfoiperazirte (354 mg) and potassium carbonate (261 mg) in DMF (5 ml) was stirred at room tempera- 
45 ture for 24 hours. This reaction mixture was concentrated and the residue was dissolved in ethyl acetate. The solution 
was washed with water, dried, and concentrated. The residue was purified by $®ca gel column chromatography (ethyl 
acetate) to provide the title compound as odorless solid (31 0 mg). 

^-NMR (CDCI3) S: 2. 85(3 H, 8), 3.35-3.80(8H.m), 3.55(3H,6). 4.60 (2 H.S), 5.19(2H,8), 7.02(2H 1 d.J«8.9Hz), 
7.16(1 H,d,J-7.2Hz), 7.49-7.61 (8H,m), 7.73<2H.d,J-8.3Hz), 7.82(2H,d,J-8.9Hz>, 8.12(1 H,s). 

50 IR(KBr): 1670, 1600, 1558, 1456, 1307, 1172 cm’ 1 . 

Example 230 

2-[4-{4-(4'BenzytoxybenzyloxylbenzoyV>enzylthio]-3,5-dimetthyl-4(3H)-quinazolinone 

55 

A solution d 2-[4-(4-hydrcxybenzoyl)benzytthio)-3 < 5-cfimethyl-4(3H)-qiiinazolinone (309 mg), 4-benzytaxybenzyl 
chloride (224 mg) and potassium carbonate (295 mg) in DMF (5 ml) was stirred at room temperature tor 14 hours. This 
reaction mixture was concentrated and the residue was dissolved in chloroform. The solution was washed with water, 
dried, and concentrated. The residue was recrystallized from chloroform-ethyl acetate to provide the title oompound as 
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colorless solid (355 mg). 

’H-NMR (CDCy 8: 2.85(3H,s). 3 55(3H.S), 4.59(2H.s). 5.07(2H.s). 5.09(2H,S). 7.00(2H.cl,J=8.6H2). 

7.01 (2H.cUs8.8Hz). 7.15(1 H.d>7.2Hz), 7.32-7.62(1 IH.m). 7.73(2H.d,J=8.3Hz), 7.81(2H.d,J=8.8Hz). 

IR(KBr): 1683. 160 . 1552. I486. 1305. 1172, 1093 cm’ 1 . 

5 

Example 231 

3.5- Oimethyl-2-[4-(4-(4-picolytoxy)h8n2oyl]benzy1tNo]-4(3H)-quina2olinone 

to A solution of 2-{4*(4-hydreKybenzoyl)benzyHhio]-3.5-dinwthyl‘4(3H)-quinazolinone (369 mg), 4-picolyl chloride 
hydrochloride (1 44 mg) and potassium carbonate (350 mg) in DMF (5 ml) was stirred at room temperature lor 3 days. 
This reaction mixture was concentrated and the residue was dissolved in ethyl acetate, washed with water, dried, and 
concentrated. The residue was recrystallized from ethyl acetate-chloroform to provide the title compound as colorless 
solid (99 mg). 

IS 1 H-NMR (CDCy 6: 2.85(3H,s), 3 55(3H,s). 4.60(2^8), $.18(2H,s), 7.01(2H,d f Jn8.9Hz) 1 7.15(1 H,d,J*6.8Hz), 
7,37(2H.d f J«5.4H2). 7.44(1 H.d, J-8.G Hz), 7.50-7.64(3H t m), 7.73(2H.d.J-8.2Hz). 7.82(2H,d.J=8.9Hz) 1 

8. 65(2 H.d ,J *5.4 Hz). 

IR (KBr): 1670. 1600. 1564, 1471. 1305. 1 170. 1093 cm* 1 . 

20 Example 232 

3.5- Dimethyl“2-(4-[4*I2-(4-methylpipera Z inyl)ethaxyJbenzoynbenzylthio]-4(3H)-quinazoSnone dihydrochloride 

A solution ol 2-[4-[4-(2-chloroethcxyfoenzoyl]ben Z yfthio]-3 1 5-dimethyl-4(3H)-quinazolinone (173 mg) and 1-methyl- 
2 S piperazine (0.12 ml) in DMF {5 ml) was stirred at 100*C for 15 hours. This reaction mixture was concentrated and the 
residue was dissolved in ethyl acetate, washed with water, and dried. Then, hydrogen chflor id e/ethyl acetate was added 
and the precipitated hydrochloride was collected by filtration and dried to provide the title compound as colorless solid 
(122 mg). 

’H-NMR (DMSO-dg) 6: Z76(3H,s), 3.46(3H.S), 2.80-3.70{13H,m), 4.1 6- 4. 40(2 Hjn). 4.65(2H,S). 7.10(2H.d,J=8.4Hz), 
30 7.22(1 H,d t J=7.4Hz), 7.47(1 H.d, Jc7.8Hz), 7.58-7.80(7H.m). 

IR(KBr): 1670. 1600. 1558. 1471. 1307. 1172. 1093. 929 cm' 1 . 

Example 233 

35 2-[4-{4-(2-Chtoroethoxy)benzoyl]6enzyHhio]-3,5<iimethyM(3H)-qulnazQlinone 

To a suspension of 3,5-dimethyl-2-[4-(4-(2-hydroxyethaxy)benzoylJbenzylthtoJ-4(3H)-quinazolinone (651 mg) in 
carbon tetrachloride (15 ml) was added triphenyfphoephine (476 mg) and the mixture was refluxed for 40 hours. This 
reaction mixture was concentrated and the residue was purified by silica gel column chromatography (dlchloromethane) 
40 and recrystallized from ethyl acetate to provide the title compound as colorless solid (391 mg). 

’H-NMR (CDCI3) 6: 2.85{3H,S), 3.55(3 H.S). 3.85(2H.t,J=&9Hz). 4.31(2H,U=S.9Hz). 4.60(2H,s), 6.97(2H,d,J=8.9Hz). 
7. 1 5( 1 H,d*J«7.0Hz), 7.44(1 H f d.J=8.2Hz), 7.50-7.64(3H,nn), 7.73(2H^J^=8.4Hz), 7.82(2H,d,J=8.9Hz). 

IR (KBr) : 1670, 1600, 1554, 1307, 1174, 1093, 896cm 1 . 

45 Example 234 

3.5- Dimethyl-2-[4-(4-phenacyloxybenzayl)benzylthio]-4-(3H)-quinazalinone 

A solution ot 2-[4-(4-hydraxybenzoyl)benzylthio]*3,5-dirnelhyl-4(3H)-quinazolinone (413 mg), phenacyl bromide 
so (315 mg) and potassium carbonate (438 mg) in DMF (7 ml) was stirred al room temperature tor 1 5 hours. This reaction 
mixture was concentrated and the residue was dissolved in chloroform, washed with water, dried, and concentrated. 
The residue was recrystallized from chloroform-ethyl acetate to provide the title oompound as colorless solid (313 mg). 
1 H-NMR (CDCI3) 5: 2.85(3H,s). 3.54(3H,S), 4.59(2H.s), 5.38(2H,s), 6.98(2H l d.J=8.8Hz). 7.14(1H.d,J=7.0Hz). 7.40- 
7.67{7H.m), 7.72(2H,d,J=8.4Hz), 7. 80(2 H.d, J»8 .8Hz). 8.01 (2H,m). 

55 IR (KBr): 1708, 1675, 1594, 1560, 1471, 1176, 1093cm* 1 . 
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Example 235 

3.5- 0 imdhyt-2-(4-[4-[2-(4-piperidinapiperidino)ethaxyJbenzoyl]bdn2ylthio]-4(3H)-quina2olinon8 dihydrochtofide 

5 A solution of 2-[4-[4-(2-ch!oroathaxy)ben2oyl]benzylthio]-3.5-dimathyl-4(3H)*quinazolinone (375 mg) and 4-pipe- 

ridinopiperidine (434 mg) in DMF (5 ml) was stirred at 100*C tor 7 hours. This reaction mixture was concentrated and 
the residue was dissolved in ethyl acetate; washed with water, dried, and concentrated. Then, hydrogen chloride/ethyl 
acetate was added and the precipitated hydrochloride was recovered by filtration and dried to provide the title com- 
pound as colorless solid (368 mg). 

io ’H-NMR (DMSO-ds) 8: 2.76(3H.s), 3.46(3H,s). 1 .80-3.80(21 H.m). 4£0(2H.br s). 4.66(2H«), 7.1S(2H,d,J=8.8Hz), 
7.22(1 Hd.Ja7.4Hz), 7.48(1 Kd.J-7.6Hz). 7.58-7.83(7H,m). 

IR (KBr): 1670, 1538, 1558, 1457, 1307, 1172, 1093 cm' 1 . 

Example 236 

15 

3.5T)lmethy1-2-[4-[4-[2-(2-dimethylaminoethylamino)elhoxy]bdnzoyl]bsrizylthk)]-4(3H)'quinazolinone dihydrochloride 

A solution of 2-[H4-(2-chloroethoxy)benzoyl]benzylthioj-3,5-dimdhyl-4{3H)-qulnazolinone (237 mg) and 2-dim eth- 
ylaminoethylamine (1.1 ml) in DMF (5 ml) was stirred at 100°C tor 7 hours. This reaction mixture was concentrated and 
20 the residue was purified by sffica gel column chromatography (dichloromethane: methanol: aqueous ammonia = 
9:1 ;0. 1) and treated with hydrogen chloride/ethyl acetate to provide the title compound as colorless solid (104 mg). 
’H-NMR (DMSO-de) 6: 2.75(3H,s), 2.85<6H,br s). 3.30-3.60(9H,m). 4.36-4.46<2HJbr s), 4.66(2H t 5), 7.10-7.25(3H.m), 
7.46(1 Hd.J-8.0Hz). 7.56-7.84(7H.m), 9.58-9.82(1 H,br). 

IR (KBr): 1652, 1600, 1558, 1457, 1305, 1172 cm- 1 . 

25 

Example 237 

3,5’Dimethyl-2-[4-[4-(4-phenytphenacyioxy)benzoyl]benzytthio]-4(3H)-qulnazollnone 

3o A solution of 2-[4-(4-hydroxybenzayl)benzy[thio]-3,5-dtmethyl-4(3H)-cfiinazolinone (398 mg), 4-phenylphenacyl 
bromide (290 mg) and potassium carbonate (440 mg) in DMF (7 ml) was stirred at room temperature for 72 hours. This 
reaction mixture was concentrated and the residue was purif ied by silica get column chromatography (dichloromethane: 
ether = 10:1) and recrystallized from chloroform-ethyl acetate to provide the title compound as colorless solid (21 7 mg). 
^-NMR (CDCI3) 6: 2.85(3H.s). 3.55(3Hs), 4.59(2H.s). 5.41 (2H.s). 7.01(2H,d.J=9.0Hz). 7.15(lHd.J=7.0Hz). 7.41- 
35 7.78(1 3H,m). 7.81 (2H ,d, J«9, QHz), Q09(2H,d.J=8.6Hz). 

IR (KBr): 1675, 1600, 1558, 1471, 1305, 1093 cm- 1 . 

Example 238 

40 3, 5-Dimethyl*2-(4*[4-[2-(2-morphoiinoethylamino)ethoxy]benzoyl] benzyl thiol-4(3H)*qujnazolinone dihydrochloride 

A solution of 2-[4-[4-(2-(chloroethoxy)benzoyf)benzylthio]-3,5-dimethyl-4(3H)-quinazolinone (165 mg) and 4-(2- 
aminoethyljmorpholine (543 mg) in DMF (7 ml) was stirred at 1 00°C for 7 hours This reaction mixture was concentrated 
and the residue was purified by silica gel column chromatography (dichloromethane: methanol: aqueous ammonia = 
4 $ 9: 1 :0. 1) and treated with hydrogen chloride/ethyl acetate to provide the title compound as colorless solid (101 mg). 
’H-NMR (DMSO-d 6 ) 5: 2.75(3H.s). 3.45(3H.s). 3.00-4.80(1 6H,m), 7.10-7.26{3Hm). 7.47(1 H,d,J=8.0Hz), 7.58- 
7.82(7H,m). 

IR (KBr): 1646. 1602, 1558, 1307, 1174, 1147, 1108cm* 1 . 
so Example 239 

3.5- Dimethyl-2-[4-[4-[2-[N-[2-(2-pyridyl)ethyt]-N-methylamino]ethoxy]barueoyf)benzylthlo|-4(3H)-quinazolinone dihydro- 
chtoride 

55 A solution of 2-[4-[4-(2-chloroethoxy)benzoyl]benzytthio]-3,5'dim0thyl-4(3H)-qulnazolinone (381 mg), 2 -(2-methyl- 
aminoethyl)pyridine (0.17 ml) and triethylamine (0.33 ml) in DMF (7 ml) was stirred at 100°C for 21 hours. This reaction 
mixture was concentrated and the residue was purified by silica gel column chromatography (dichloromethane: metha- 
nol: aqueous ammonia = 9:1 :0.1) and treated with hydrogen chloride/ethyl acetate to provide the title compound as 
odorless solid (256 mg). 
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'H-NMR (DMSO-d 6 ) 8; 2.75(3H.s), 2.97(3H.s), 3.4S(3H.s). 3.46-4.20(8H.m). 4.56(2H,br s). 4.64(2H.s). 7.08- 
7.24(3H.m). 7.46(1 H.d,J=8.4Hz), 7.56-7.80(7H.ni). 7.87(1 H.t.J=6.6Hz), 7.99(1 H,d,J=7.8Hz). &45(1H.tJ=7.8Hz), 
882(1 H.dJ=S.4Hz). 

IR(KBr): 1662, 1600. 1556. 1307, 1174, 1 110 cm- 1 . 

5 

Example 240 

3,5*Dimethyl-2-[4-(4-[4-(4-methylplp8razinyicait)ony1)benzyloxy]b9nzoyt]benzyfthio>4(3H)-qJna2olinone hydrochlo- 
ride 

to 

A solution of 2-{4-(4-hydroxyberizoy1)benzytth(0]-3,5-dirnethyi-4{3H)-quinazolinone (406 mg). 1-(4-chloromethyl- 
benzoyi)-4-methylpiperarine hydrochloride (1 .1 19 g) and potassium carbonate (739 mg) in DMF (10 mf) was stirred at 
room temperature for 40 hours. This reaction mixture was concenfrated and the residue was purified by silica get col- 
umn chromatography (ckchloromethane: methanol - 9:1) and treated with hydrogen chloride/ethyl acetate to provide 
is the title compound as colorless solid (86 mg). 

1 H-NMR (CDCy J>: 2,28-2.58(4H l m). 2.33{3H,S), 2.65(3H.S), 3.38-3.60(2H.m). 3.54{3H,s) t 3.S4-3.90(2H,m). 
4.59(2H,s), 517(2H,s), 7.01(2H,d,J«8.8Hz), 7.14(lH.d. J°7.0Hz), 7. 40-7.62(8 H.m), 7.72(2H l d,J-8.0Hz), 

7.81(1 H.d^o8.8Hz). 

IR(KBr): 1652. 1600, 1558. 1471, 1307. 1172. 1093 cm' 1 . 

26 

Example 241 

6-Ethyi*7-methy1-1-{4-[4-(2-rT>orpholinoethoxy)benzoyl]benzyl]imidazo[i ,2-a]pyrimidln-5(1H)*one hydrochloride 

25 A solution of 6-ethyl-1-[4 (4-hydroxybenzoyl)benzyf]-7-methylimidazo[1,2-a]pyrimicfin-5(lH)-one (136 mg), 4-{2- 
chloroethyl)morpholine hydrochloride (154 mg) and potassium carbonate (205 mg) in DMF (7 ml) was stared at 100*C 
for 6 hours. This reaction mixture was concentrated and the residue was dissolved in ethyl acetate, washed with water, 
and dried. Then, hydrogen chloride/ethyl acetate was added and the precipitated hydrocrtoride was collected by filtra- 
tion and dried to provide the title compound as colorless solid (1 32 mg). 

30 1 H-NMR (CDCy 8: 1.15(3H,t.Jn7.4Hz), 2.63(2H,q,J=7.4Hz), 2.80(3Ks), 2.96-3.2 1(2H,m), 3.44-3.70(4H,m), 

401 (2H,d,J= 12.0Hz), 4.30(2H,t.J=12.4Hz), 4.72(2H,m). 6.20(2H,6). 8.98(2H,d.J=8.8Hz), 7.10(1H.d.J=2.2Hz), 7.58- 
7.84(7H.m). 

IR(KBr): 1699, 1652, 1598. 1176cm' 1 . 

35 Example 242 

6- Ethyl- 1 -[4-(4-hydroxybenzoy1)benzyl]-7-methyfimidazo[i ,2-a]pyrimidin-5[l H)-one 

A solution of 6-emyl-7-methylin^daio[1^-a]pyrimidin-5(1H)-one (3.93 g), 4-(4-t-butyldimethyfsilylQxytoenzoy()ben- 
40 zyl bromide (1 4.79 g) and potassium carbonate (5.97 g) In DMF (25 ml)-dimethyl sulfoxide (25 ml) was stirred at room 
temperature tor 20 hours. This reaction mixture was concentrated and the residue was extracted with ethyl acetate. The 
extract was washed with water, dried, and concentrated. The residue was purified by silica gel column chromatography 
(dichloromethane: methanol * 9:1) and recrystallzed from ethanol-ethyl acetate to provide the title compound as color- 
less solid (909 mg). 

45 1 H-NMR (DMSO-d*) S: 1 03(3RtJ=7.2Hz), 2.34(3H.s). 2.52(2H,q.J=7.2Hz). 5.38(2H.s). 6.88(2H.d,J=8.6Hz). 

745(2H.d.J=B.2Hz). 7.58-7.71 (6H.m). 10.44(1H.s). 

IR (KBr): 150 . 1596. 1456, 1168 cm' 1 . 

Example 243 
50 

6Ethyt-7-methyM-[4-[4-(4-plcolyloxy)benzoylJbenzyfllmida2Ci(1 ,2-a]pyrimidin-5(1 H)-one hydrochloride 

A solution off 6-«hyl-l-[4-(4-hydroxybenzoyl)ben2yll-7-mefhyfimidazo[1,2«a]pyrimldin-5(1H)-one (126 mg), 4-pico- 
lyf chloride hydrochloride (154 mg) and potassium carbonate (274 mg) in DMF (7 ml) was stirred at room temperature 
55 lor 17 hours. This reaction mixture was concentrated and the residue was dissolved in ethyl acetate. The solution was 
washed with water, dried, and concentrated. The residue was purified by stica gel column chromatography (chloroform: 
methanol a 19: 1) and treated with hydrogen chloride/ethyl acetate to provide the title compound as colorless solid (140 
mg). 

1 H-NMR (DMSO-dg) 6: 1.04(3H,t.J-7.2Hz), 2.46-2.62(5H,m), 5.46(2H,s). 651(2H.s). 7.21(2H.d,J»8.6H2), 
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7 50(2H.d.J=8.0Hz). 7.e2-7.88{6H.m). 8.11(2H.d.J=6.6Hz). 8.96(2H.d.J=6.6Hi). 

IR (KBr): 1704. 1652, 1598. 1457. 1174, 929cm’ 1 . 

Example 244 

5 

3-Methyl*2*[4^4-{2^orpholirK)etfioxy)t)wzoynt>ef^yloxy]^H^ido(1.2'a5>yrlrnWIn-4-on0 hydrochloride 

A solution of 2-[4-(4-hydroxybenzoyf)benzytaxy]-3-methyMH-pyrldo[1 1 2-alpyrlmidin-4-one (104 mg), 4-(2-chloroe* 
thyl)morpholine hydrochloride (90 mg) and potassium carbonate (179 mg) in DMF (7 ml) was stirred at 100°C for 20 
io hours. This reaction mixture was concentrated and the residue was dissolved In ethyl acetate, washed with water, dried, 
and concentrated. Then, hydrogen chloride- ethyt acetate was added and the precipitated hydrochloride was collected 
by filtration and dried to provide the title compound as colorless solid (24 mg). 

’H-NMR (DMSO-deJ 8: 2.09(3 H,b), 3.10-4.08(10H,m). 4.52(2H.m). 5.64PHS). 7.16(2H.d.J«8.6Hz). 

7.34(1 H.dt.J«7.0&1.4Hz). 7.56*7. 84(7H.m), 7.95(1 H.m). 8.97(lH,d,J-7.2Hz). 

15 IR (KBr): 1670, 1600. 1481,1170,927 cm- 1 . 

Example 245 

3-Methyl *2-[4-(4-(4-picolylaxy)benzoyllbenzyloxy]-4H-pyrido[ 1 ,2-a]pyrimidin-4-one hydrochloride 

26 

A solution of 2-{4-(4-hydroxybenzoyl)benzyloxy]-3-methyl-4H-pyrido[1,2-a)pyrimidin-4-one (96 mg), 4-picolyl chlo- 
ride hydrochloride (89 mg) and potassium carbonate (178 mg) in DMF (7 ml) was stirred at room temperature for 13 
hours. This reaction mixture was concentrated and the residue was dissolved in ethyl acetate, washed wifi water, dried, 
and concentrated. The residue was purified by silica gel column chromatography (dichioromethane: methanol ■ 20:1) 
25 and treated with hydrogen chloride/ethyl acetate to provide tie title compound as colorless solid (87 mg). 

^-NMR (DMSO-dg) if: 2.09(3H,s), 5.60(2H,S), 5.63(2H ( 6>, 7.22(2H,d^=8.8Hz), 7.33(1 H,t,J=6.9Hz), 7.56-7.86(7H ( m) 1 
7.93(1 H,t.J=7.4Hz), 8.08(2H,t,J=5.8Hz). 8.95(31-1.111). 

IR (KBr): 1666, 1598, 1461, 1 172, 929 cm* 1 . 

3o Example 246 

2-[4-(6-CWoranicotinoyl]benzylthio]-3-mfithyl-4H-pyrido(1,2-alpyrinnidn-4-one 

A solution of 2-mercapto*3-methyl-4H-pyrido[1 ,2-a]pyrimidin-4-one (599 mg). 4-(6-chloronicotinoyl)benzyl bromide 
35 (1 .179 g) and potassium carbonate (1 .148 g) in DMF (40 ml) was stirred at room tenrperaturefor 2 hours. This reaction 

mixture was concentrated and the residue was dissolved in ethyl acetate, washed with water, dried, and concentrated. 
The residue was recrystaUized from leirahyd rofuranethyl acetate to provide the title compound as colorless solid (367 
mg). 

^-NMR (CDCI3) 8: 2.09(3H,S), 4.65{2H,s). 7.31(1 lH,dt,J=7.0&1.4Hz), 7.65-7.80(6H,m). 7.93(lH,m). 

40 8.14(1 H,dd.J=8.2&2.4Hz), 8.69(1 H,d,J=3.4Hz), 8.89(1 H.dJ»7.0Hz). 

IR (KBr): 1672, 1577, 1461. 1 103, 925. 765 cm* 1 . 

Example 247 

45 3-Methyl-2-[4*{6-{4i)tperidinopiperidirto)nicotinoyl)b©nzylthto]-4H-pyridoI1.2'fl]pyrimidin-4-one trihydrochloride 

A solution of 2-[4-(6-chloronicotirx^l)benzylthio]-3-methyi-4H-pyrido{1 1 2~a]pyrimicfin-4-one (287 mg), 4-piperidino- 
piperidine (137 mg) and potassium carbonate (1 94 mg) In DMF (10 ml) was stirred at 80*0 for 24 hours. This reaction 
mixture was concentrated and the residue was dissolved in chloroform. The solution was washed with water, dried, and 
50 concentrated. The residue was purified by silica gel column chromatography (chloroform-methanol = 9:1) and treated 
with hydrogen chloride/ethyl acetate to provide the title compound as colorless solid (28 mg). 

^-NMR (CDCIa) 6: 1.40-2.14<§H l m) t 2.19(3H,s), 2.32-2.46(2H,m) 1 2.96-3.16{2H,m), 3.26-3.76(5^™), 4.44- 
4.60(2H,m), 4 68(2H,s), 7.32(1 H,dU-6.3&1.6Hz). 7.54(1 H.d.J-9. 7Hz), 7.66-7.80(5H,m), 7.94(lH,m), 

8.27(1 H,d.J-2.2Hz), 8.36( lH.dd.J-7. 082.2Hz), 8.97(1 H,d,J«6.3 Hz). 

55 IR (KBr): 1693, 1639, 1006, 765 cm* 1 . 
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Example 248 

3-Methyl-2-[4-(4-(4-phenylpiperaziriytmethyl)benzoytpjenzyithto]-4Hpyrido[l ,2-a]pyfimidio4-one 



A solution of 2-mercapto-3-methyl-4H-pyrido[l ,2-a]pyrimidin-4-one (298 mg), 4,4-4Dls(bronTomettTyl)ben2ophenorQ 
(934 mg), phenyfotperaztne hydrochloride (402 mg) and potassiian carbonate (850 mg) in DMF (30 ml) was stlne d at 
room temperature for 10 hours. This reaction mixture was concentrated and the residue was dissolved in chloroform, 
washed with water, dried, and concentrated. The residue was purified by silica gel column chromatography (hexane, 
ethyl acetate « 1 :1) to provide the title compound as colorless solid (148 mg). 

’H-NMR (CDCI 3 ) 8 : 2.24(3H.b), 2.64(4H/n), 3.22(4H,m). 3.64(211,6). •’ 

7.08(1 H,d1,J=8.8&1.8Hz). 7.21-7.32(2Hm), 7.43-7.62(5H.m). 7.S6(1H.m), 7.76(4H,d.J»8.4Hz), 9.00(1 Kd. 7.0Hz). 
IR(KBr) 1695, 1602, 1465, 1141,763cm' 1 . 



Example 249 
is 

2|4(4-Hydroxyb8r»yl]bBn2y1tWo]^^neiliyl-4H-pyrldo[1,2<]pyrimidin-4^no 

A solution ol 2-mcrcapto-3-methyMH-pyrido(1,2-a]pyrim Id Intone (292 mg). 4-(4.t-Outyidimethylsil^oxyDen- 
zoyljbenzyl bromide (843 mg) and potassium carbonate (443 mg) in melhanoKIO ml)-tetrahydrofuran(10 ml)-water(2 
» ml) was stirred at room temperature for 48 hours. This reaction mixture was concentrated end the residue was washed 
with ethyl acetate and water and recrystallized from methanoMetrahydrofuran-ethyl acetate to provide the title com- 
pound as light-yellow solid (276 mg). . 

^-NMR (DMSO-de) 5: 2.10(3H.s), 4.63 (2H.S), 6.46(2H,d,J-6.8Hz), 7.31 (1 H,dtJ«6.961 6Hz), 7.44-7.62(6H,m). 

7.70(1 H.m), 7.94(1 H.m), 8.90<1H,m). 

2S IR (KBr): 1660, 1600, 1556, 1452, 765 cm' 1 . 



55 



Example 250 

3Methy1-2-[4-[4-(2-rnorpholinoethoxy)benzoyl]benzytthioHH-pyricfo(1 l 2-alpyrimidin-4-orie 

A solution of 2-(4-(4-hydro(xybenzoyl)ben2ylthio]-3-me4hyl-4H-pyrido[1^-alpyrimicfin-4-one (214 mg). 4 ‘^^ l0 /° e ' 
thyljmorpholine hydrochloride (157 mg) and potassium carbonate (247 mg) in DMF (7 ml) was stirred at 80°C for 4 
hours. This reaction mixture was concentrated and the residue was dissolved in ethyl acetate, washed with water. ** 
dried. Then, hydrogen chloride/ethyl acetate was added and the precipitated hydrochloride was recovered by filtration 
and dried to provide the title compound as colorless solid (182 mg). 

^-NMR (CDCI3) 6: 2.10(3H,S), 3.1 0-4.07(1 0H.m). 4.51(2H,s), 4.65(2H,s), 7.1 4(2H.d,J=7.0Hz) 1 7.32(1H 1 m), 7.58- 
7.82(7H,m), 7.94(1 H,m), 8.89(1 H,d,J-7.0Hz). 

IR (KBr): 1658. 1600. 1463, 1172, 1143 cm 1 . 



40 Example 251 



3*Methyl-2-[4-(4-hydroxybenzoyf)benzyloxy]-4H-pyrldo{1 ( 2-a]pyrimidin-4-one 



45 



50 



A solution of 2-hydraxy-3-methyl-4H-pyrido(1.2-a]pyriniidin-4-one (3.158 g). 4-<4-t-butyWin^thylsilyfoxyben- 
zoyl)benzyl bromide (1 2.24 g) and potassium caibonate (5.07 g) in DMF (50 ml) was stirred at room temperature for 24 
hours. This reaction mixture was concentrated and the residue was purified by silica gel oolumn chromatography 
(dichloromethane: ethyl acetate = 1:2) and recrystallized from chloroform-methanol-ethyl acetate to provide the title 



compound as colorless solid (325 mg). 

^-NMR (DMSO-de) «: 2.09(3H.e). 5.62(2H,s). 6.89t2H.d.J-8.8Hz). 



7.33(1 H.dt J-7.0&1 .6Hz), 



7.54-7. 80(7H,m), 



7.94(1 H,m), 8.96(1 H,d. J=6.8Hz). 

IR (KBr): 1646, 1604. 1575. 1475. 1170. 929 cm* 1 . 



Example 252 

55 7-[4-(4-Chlorob8nzoyl)benzyl]-3-ethyl-2-methytthio-7H-pyrrolo[2,3-dlpyrimicfin-4-one 

Under argon gas. 2- methylthio-7H-pyrrt>lo[2.3-a]p^ (1.62 g) was dissolved in DMF (60 ml) with 

warming. Then, anhydrous potassium carbonate (1.38 g) and ethyl iodide (1.2 ml) were added and Bie mixture was 
stirred at 55°C for 3.5 hours. This reaction mixture was filtered to remove insolubles and the solvent was then distilled 
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off under reduced pressure. The residue was diluted with methanol, sonicated, and collected by filtration. H was then 
washed with water, methanol and ether, and dried to provide a mixture of 3*ethyl-2-methylthio-7H-pyrrolo[2.3-d]pyrirni> 
din-4 -one and 4-ethoxy-2-methylthio-7H-pyrroto[2.3-d]pyrimidine (55:45; 1.34 g). This mixture was not further purified 
but submitted as it was to the next reaction. 

s Under argon gas. the above mixture (1 .14 g) was dissolved In anhydrous DMF (10 ml) and, after addition of anhy- 
drous 1 ,2-dimethoxyethane (DME; 40 ml). 60% sodium hydrlde-oll (250 mg) was added. After 30 minutes of stirring, a 
solution of 4-(4*ch!orobenzoyl)benzyl bromide (2. 1 9 Q) in DME (1 0 ml) was added dropwise and the mixture was stirred 
at room temperature lor 15 hours. Then, etiyl acetate and saturated aqueous NaO solution were added. The organic 
layer was dried over anhydrous sodium sulfate and the solvent was distilled off under reduced pressure. The residue 
io waB purified by flash column chromatoyHphy (silica gel; ethyl acetate: hexane = 1 :4) to provide 7-[4-(4-chloroben- 
zoy0benzyt]-4-etho>y-2-rnett^ithk)-7i4pyn^o(2 l 3-dlpyrimidrne (725 mg) and the title compound (994 mg). 

'H-NMR (GDCI3) 6: 1.460H I t I J«7.OHz), 2.6O0H.S). 4.59{2H.q,J=7.0Hz) 1 5.45(2H,S), 6.50(1 H.d,J=34Hz) ( 
6.87(1 H,d t J-3.4Hz), 7.30(2H,d,J«8.2Hz), 7.45(2H,d,0=8.4Hz}, 7.72(2H,d,Jo6.4Hz), 7.73(2H.d l J«8.2Hz). 

t£ Example 253 

7-[4-(4-Chlorobenzoyl) benzyl] -2-methylthio- 3-propyl 7H-pyrroio[2,3-d]pyrimkJin-4*one 

Under argon gas. 2*methyfthio-7H*pyrrolop,3-alpyrimidin-4(3H)-one (0.91 g) was dissolved in DMF (30 ml] with 
20 warming. Then, anhydrous potassium carbonate (0.691 g) and propyl iodide (0.729 ml) were added and the mixture 
was stirred at 60*C for 4 hours. This reaction mixture was filtered to remove insolifcles and the solvent was distiled off 
under reduced pressure. The residue was diluted with methanol, sonicated, and collected by filtration. It was then 
washed with water, methanol and ether serially and dried to provide a mixture of 2*rTwthytthio'*3-propy1*7H-pyrroio[2 > 3- 
d]pyrimidin-4-one and 2-methylthto^ionopoxy-7H*pynoto[2 1 3-cflpyrimidine {45:55; 603 mg). This mixture was not tur- 
ps ther purified but submitted as it was to the next reaction. 

Under argon gas, the above mixture (538 mg) was dissolved In anhydrous DME (10 mi) and, then. 60% sodium 
hydride-08 (106 mg) was added. After 30 minutes of stirring, a solution of 4-<4-chkxobertzoyi)benzyf bromide (966 mg) 
in DME (2 ml) was added dropwise. The mixture was stirred at room temperature tor 1 3 hours, after which ethyl acetate 
and saturated aqueous NaCI solution were added. The organic layer was dried over anhydrous sodum sulfate and the 
30 solvent was distilled off under reduced pressure. The residue was puttied by flash cotomn chromatography (silica gel; 
ethyl acetate: hexane * 1:4) to provide 7-[4-(4-chiorobenzoyl)benzyi]-2-methy»thio-4-prcpoxy-7H-pyrrolo{2.3-d)pyrimi- 
dine (353 mg) and the title compound (360 mg). 

'H-ISIMR (CDCI3) 6: 1.01(3H,tJ=7.2Hz), 1.7O-1.09(2H,m). 2.57(3H,s). 4.11(2H,U»7£Hz}, 5.36(2H,s), 

6.65(1 H,d,J=3.4Hz). 6.75(1 H,d.J=3.4Hz), 732(2H.d.J=8.4Hz). 7.45(2H.d,J=8.6Hz), 7.73(2H.d,J=8.6Hz). 

55 7.74{2H,d,J*8.4 Hz). 



Example 254 

3-Acetaxyetoyf-7-[4-(4-chtorobenzoy0benzy0-2-methylthfo-7H-pyrrolol2 l 3-d!lpyrirnidin-4-one 

40 

Under argon gas, 2-melhytthto-7H-pyrrolo{2,3-dlD)rrlmldn-4(3H)-one (1.82 g) was dissolved In DMF (60 ml) with 
warming. Then, anhydrous potassium carbonate (2.07 g) and bromoethyl acetate (3.34 g) were added and the mixture 
was stirred at 70°C for 7 hours. This reaction mixture was filtered to remove Insolubles and the solvent was distilled off 
under reduced pressure. The residue was diluted with methanol, disrupted by sonication, and collected by filtration. It 
45 was then washed serially with water, methanol and ether and finally dried to provide ft mixture of 3-acetoxyethyl-2-meth- 
yttitio-7H-pyrroIo[2.3-dbyrimidin-4-one and 4-acetacyethoxy-2-methytth^ (1:2: 1.71 g). 

This product was not further purified but submitted as it was to the next reaction. 

Under argon gas, the above mixture (1 .34 g) was dissolved In anhydrous DME (30 ml) followed by addition of 60% 
sodium hydrkJe-ofl (220 mg). After 30 minutes of stirring, a solution of 4-(4-chlorobenzoyl)benzyi bromide (2.02 g) in 
so DME (2 ml) was added dropwise and the mixture was stirred at room temperature for 1 5 hours, at the end of which time 

it was diluted with ethyl acetate and saturated aqueous NaCI solution. The organic layer was dried over anhycfrous 

sodium sulfate and the solvent was distilled off under reduced pressure. The residue was purified by flash column chro- 
matography (silica gel; ethyl acetate: hexane = 1 :4— >3:7) to provide 4-acetoxyethcxy-7-(4-(4-ch!orobenzoyl)benzyl]-2- 
methylthio-7H-pyrrdol2 1 3-d]Ryrimidine (900 mg) and the title conpound (460 mg). 

55 ’H-NMR (CDCfe) 5 : 2.06(3H 1 s), 2.58(3H,s), 4.43(4H,s). 5.37(2H,s), 6.66(1 H,d^i«3.6Hz), 6.77(1 H.d t J-3.6Hz). 
7.32(2 H.d.Ja8.4Hz). 7.46(2H,d.J=8.6Hz). 7.73(2H.d.J=8.6Hz), 7.75(2H.d,J=8.4Hz). 
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Example 255 

7[4-(4-Chlorobaraoyl)benzyl]-3-hydroxyethyl-2-methytthio-7HpyiTOlo[2,3-d]pyrirncfin-4-on9 

5 To a solution of 3-acotoxyothyl-7-[4-(4-crtorobenzoyi)benzyfJ-2-methylthlo-7H-pynrolo[2,3-d]pyrimidin-4-one (410 
mg) in methanol (8 mi)-DME (4 ml) was added iN-aqueous sodium hydroxide solution (1.64 ml) and the mixture was 
stirred for 2 hours. This reaction mixture was neutralized with 1 N-hydrochloric acid (1 .64 ml) and the precipitate was col- 
lected by filtration, washed serially with water, methanol and ether, and dried to provide the title compound (295 mg). 
'H-NMR (CDCI3) S: 2.59(3H.s). 2.980 H.1.J=5.4Hz). 3.99(2H.q,J-5.4Hz). 4.43(2H.t.J=5.4Hz), 5.38(2H,s). 

to 6.67(1H.d,J=3.4Hz), 6.79(1H.d,J=3.4Hz), 7.32(2H.d,J=7.8Hz), 7.46(2H,dJ=8.2Hz). 7.74(2H,d,J=8.6Hz). 

7.75(2Hd.J-8.4Hz). 

Example 256 

is 7-[4-(4-Chlorobenzoyl)benzyl]-3-methyl-7H-pyrrolo[2.3-d]pyrlmidln-4-one 

in a mixture of DME (15 ml) and ethanol (1.5 ml) was dissolved 7-[4-(4<hlorobenzoy0benzy0'3-methyl-2-methyl- 
1hio~7l4pyrrolo[2.3^pyrimidirv4-on6 (221 mg) followed by addition of acetic acid (185 mg), and the mixture was 
warmed to 40*C. Then, Raney nickel was added until tfsappearance of the starting compound could be verlied by thin- 
20 layer chromatography (TLC). The catalyst was then fltered off and the solvent was distilled off under reduced pressure. 
The residue was dissolved in ethyl acetate* washed with saturated aqueous NaHCQ3 solution and saturated aqueous 
Nad solution in the order mentioned, and dried over anhydrous magnesium sulfate. The solvent was then distilled off 
under reduced pressure and the residue was allowed to stand, whereupon crystals separated out. This crystal crop was 
harvested by filtration, rinsed with ethanol and hexane, and dried to provide the title compound (149 mg). 

25 1 H-NMR (CDCy fi: 3.61(3H,s), 5.42(2H,s), 6.76(1 H.d,J-3.4Hz). 6.88(1 H,d,J-3.4Hz), 7.27(2H,d,J«8.4Hz), 

7.45(2H,d,J=8.4Hz), 7.72(2H,d,Jo8.4Hz), 7.73(2H,dJ=8.4Hz), 7.90(1 H.s). 

Example 257 

30 7 [4-(4-Chlorobenzoyl)benzyl]-3-ethyt-7H-pyrrolo{2,3-d]pyrimiciin-4-one 

In a mixture of DME (15 ml) and ethanol (1 .5 ml) was dissolved 7-[4>(4-chlorob8nzoyl)benzyl]-3-ethyl-2-m6thylthio- 
7H-pyrro»o[2,3-d]pyrimidin-4-one (221 mg) followed by addition of acetic acid (185 mg), and the mixture was warmed to 
40°C. Then. Raney nickel was added untB disappearance of the starting compound could be verified by TLC. The cat- 
35 alyst was then fftered off and the solvent was removed under reduced pressure. The residue was dissolved in ethyl ace- 
tate, washed with saturated aqueous NaHCOs solution and saturated aqueous Nad solution in the order mentioned, 
and dried over anhydrous magnesium sulfate The solvent was then distilled off under reduced pressure and the resi- 
due was allowed to stand, whereupon crystals separated out. This crystal crop was harvested by filtration, rinsed with 
ethanol and hexane, and dried to provide the title compound (1 41 mg). 
to ’H-NMR (CDCI 3 ) 6: 1.41(3H.t.J-7.2Hz). 4.09(2H.q.J=7.2Hz), 5.42{2H,s). 6.76(1H,d,J=3.4Hz), 6.87(1 H.d.J=3.4Hz). 
7.28(2H.<U=8.4Hz), 7.45(2H.d,J=8.4Hz) I 7.73(2H,dJ=8.4Hz), 7 74(2H,d,J=8.4Hz). 7.89(1 H,S) 

Example 258 

45 7-[4-(4-Chlorobenzoyl)benzyl)-3-propyl-7H-pyTTolo{2 1 3-d]pyrimkjin-4-one 

Under argon gas, 3propyt-7Hpyrrolo[2 t 3'd]pyrim»din*4-on8 (249 mg) was ctissolved in anhydrous DME (6 ml) and, 
under ice-cooling and stirring, 60% sodium hydride-oil (62 mg) was added. The mixture was stirred for 30 minutes, after 
which a solution of 4-(4-chlorobenzoy1)benzyl bromide (664 mg) in anhydrous DME (2 ml) was added. The mixture was 
so lurther stirred at room temperature for 2 hours. The solvent was then distilled off under reduced pressure and the resi- 
due was dissolved in ethyl acetate, washed with saturated aqueous NaCI solution, and dried ever anhydrous sodium 
sulfate. The solvent was then distilled off under reduced pressure and the residue was purified by flash column chro- 
matography (silica gel, 21 g: hexane: ethyl acetate = 4:1 ->3:2) to provide the title compound as colorless powder (507 
mg). 

55 1 H-NMR (CDCI 3 ) 8: 0.99(3H,t,J=7.4Hz), 1.74-1.93(2H,m), 399(2^1,^7.4^), 5.42(2H,s), 6.76(1 H,d,J-3.4Hz), 

6.87(1 H.dJa3.4Hz). 7.28(2H,d,J=8.6Hz). 7.45(2H,d,J*&6Hz), 7.73(2H,d,J=8.4Hz). 7.74<2H.d,J»8.4Hz). 7.67(1H,s). 
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Example 259 

7-[4-(4-Chlorobenzoy0benzy1]-3-t£cpropyl-7H*pyiTOlo[2,3-d]pyrimidin-4-one 

5 Under argon gas, 3-isopropyl*7H-pyrrotop,3-d]pyrimidln-4'one (89 mg) was dissolved in anhydrous DME (2 ml) 
and, under Ice-coofing and stirring. 60% sodium hydride-oil (22 mg) was added. The mixture was stirred for 30 minutes, 
after which a solution of 4-(4-chlorobenzoyl)benzyl bromide (201 mg) in anhydrous DME (1 ml) was added. Then, the 
mixture was stirred at room temperature for 2 hours. The solvent was dtetiHed off under reduced pressure and the res- 
idue was dissolved in ethyl acetate, washed with saturated aqueous NaCI solution, and dried over anhydrous sodium 
io sulfate. The solvent was then distilled off under reduced pressure and the residue was purified by flash column chro- 
matography (silica gel, 12 g; hexane: ethyl acetate - 4:1 — >3:2) to provide the title compound as colorless powder (181 
mg). 

’H-NMR (COCI 3 ) 8: 1.47(6H.d.J*7.0Hz), 5.30{1H,q,J-7.0Hz). 5.42(2H,s) t 6.76(1 H,d.J=3.4Hz), 688(1 H,d ( J=3.4Hz). 
7.29(2HxU-8.8Hr). 7.45(2H,d,J-8.8Hz). 7.73<2H.d.J-8.4Hz), 7.74(2H,d,J-8.4Hz), 7.96(1 H.S). 

15 

Example 260 

2*[4-(4“Fluorobenzoyl)ben2yl]thto-6-methytthiazolof4.5-d]pyridann-7(6H)'One 

so In DMF (10 ml) was dissolved 5-amino-4-chtoro-2-methyl-3(2H)-pyridazinone (638 mg) followed by addition of 60% 
sodium hydride (384 mg), and the mixture was stirred at room temperature tor 1 0 minutes. Then, carbon disulfide (365 
mg) was added and the mixture was further stirred at 80°C for 1 hour. Thereafter. 4-{4-fluorcbenzcyl)benzyl bromide 
(1 .4 g) was added and the mixture was stirred at room temperature for 1 hour. This reaction mixture was extracted with 
ethyl aeetate-THF and ihe organic layer was washed serially with water and saturated aqueous NaCI solution, dried 
25 over anhydrous magnesium sulfate, and concentrated. The residue was purified by silica gel chromatography (hexane: 
ethyl acetate = 1 :1) to provide 1 .2 g of white powder. 

’H-NMR (CDCy 6: 3.88(3H,S), 4.66{2H,S), 7.17(2H,dd>8.8&8.8Hz), 7.57{2H.d,J=8.2Hz), 7.76(2H.d,J=8.2Hz), 
7.84(2H 1 dd,J-8.865.6Hz), 634(1 H,s>. 

xj Exanple 261 

2-[2'[4*(4-Chkxobenzoyl)phenyl]vinyf]*3.5-dimetoyi-4(3H)-quinazolinone 

To a mixture of 2.3.5-trimethyM(3H)-quinazolinons (376 mg) and 4-(4-chlorcb«n3oyl)benz«ldehyde (1.1 g) was 
35 added acetic anhydride (0.5 ml) and *ie mixture was stirred at 140°C far 2 hours. This reaction mixture was concen- 
trated and the residue was washed with diethyl ether and dried to provide 504 mg of yellow powder. 

'H-NMB (DMSO-dg) 8: 2.81(3H,s), 3.68(3H,S). 7.27(1H,d,J-7.8Hz), 7.54(1 H,d,J-7.8Hz), 7.63(1 H,d,J-15.2Hz), 
7.66(1 H,dd,J-7.8&7.8Hz), 7.66(2H 1 d 1 J-$.4Hz). 7.80(2H.d.J=8.4Hz). 7.81(2H.d.J=0.4Hz), 7.97(1 H.d,J-1 5.2Hz), 
8.02(2H,d,J=8.4Hz). 

4C 

Example 262 

2-(2-{4-(4-Chlorobenzoyl)phenyl]ethyf]-3,5-dimethyl-4(3H)‘quinazclinone 

45 To a solution of 2^2-[4-(4<htorobenzoy0phenyflvir^-3,5-dimethyl-4(3H)-quinazoIinone (104 mg) in THF-ethyl 
acetate-methanol (2:1 :1) (20 ml) was added 10% Pd/C (50% hydrous) (1 0 mg) and the mixture was stirred under hydro- 
gen at room temperature for 2 hours. The catalyst was then tittered off and the I ittrate was concentrated. The residue 
was washed with ethyl acetate- methanol and fried to provide S3 mg of white powder. 

’H-NMR (CDCI 3 ) 5: 2.88f3H,6), 3.05-3. 18(2H,m), 3^5-3.38(2H/n), 3.56(3H,6), 7.18-7.30(2H,m), 7.43(2H,d,J«8.6Hz), 
SO 7.46(2Hd.J=8.6Hz), 7.54(1 H,dd,J«7. 667.6Hz), 7.74(4H,d.J»B.0Hz). 

Example 263 

3.5-Oimethyl-2-[2*[4-(4-trHluoromethylbenzoyl)phenyllvinyll-4{3H>quinazolinone 

55 

To a mixture of 2 ,3^-trimethyl-4(3H)-quinazolinone (508 mg) and 4-(4-tr»luoromethy(benzoyl)benzaidehyde (751 
mg) was added acetic anhydride (1 .0 ml) and the mixture was stirred at 140°C for 2 hours. This reaction mixture was 
concentrated and the residue was washed with n-hexanediethyi ether and dried to provide 898 mg of yellow powder. 
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'H-NMR {DMSO-dg) 8: 2.81(3H.s). 3.89(3H.s). 7 . 26(1 H.d.J=7.BHz). 7.53(1H,d.J=7.6Hz). 7.63(1 H.d,J=15.8Hz). 
7.65(1H.dd.J=7.8&7.6Hz). 7 84(2H,d^=8.4Hz), 7.96(414$). 7.97(1 H,d.J=15.8Hz). 8.02(2H.d,J=8.4Hz). 

Example 264 
5 

3.5- Dimethyl-2-[2-[4-(4-frlftoorofnethy1benzDy9phenyl]8thylH(3H)<|idnazotinone 

To a solution of 3,S-dimelhyl-2-[2-[4-(4-frtfluoromethyIbenzoyl)phenyl|vinyl]-4(3H)<iuina2olinane (897 mg) in THF: 
ethyl acetate: methanol (1 :1 :1 ) (60 ml) wasadded 10% Pd/C (50% hydrous) (179 mg) and the mixture was stirred under 
io hydrogen at room temperature tor 2 hours. The catalyst was then filtered off and the filtrate was concentrated. The res- 
idue was purified by silica gel column chromatography (n-hexane: ethyl acetate ■ 2:1) and recrystailized from ethyl ace- 
tate-methanol to provide 307 mg of white powder. 

1 H-NMR (OOCI3) 6: 2.88(3H,s). 3.06-3. 19(2H,m), 3.24-3.38(2H.m), 3.56(3H,e), 7.19-7.30(2H,m), 7.45(2H,d.J=8.4Hz), 
7.54(1 H.dd.J-7.4A7,4Hz), 7.75(2H ( d.J-8.2Hz), 7.77(2H,d.J-8.4Hz). 7.88(2H,d,J-8.2Hz). 

1$ 

Example 265 

2 -|2-[4-(4-Aceloxyben2oyl)phenyl]vinyI]-3.5<Jimethyl-4(3H)-quinazolinone 

20 To a mixture of 2.3,5-trimethyl-4(3H)-quinazolinone (376 mg) and 4-(4-acetacybenzoyj)benzaldehydB (537 mg) 
was added acetic anhydride (0.5 ml) and the mixture was stirred at 140°C tor 2 hours. This reaction mixtire was con- 
centrated and the residue was washed with n-hexane-diethyl ether and dried to provide 653 mg of yellow powder. 

1 H-NMR (DMSO-de) 8: 2.33(3H,s), 2.80(3H,s), 3.66(3H,s), 7.25(1 H t d*J»7.6Hz), 7 . 35 ( 2 H.d,J= 8 . 6 Hz), 

7.52(1 H,d,J=7.6Hz). 7.60(1 H.d.J-15.0Hz). 7.64(1 H,dd,J=7.6&7.6Hr), 7.81 (2H,d,J=8.2Hz). 7.84(2H,d.J=8.6Hz), 
25 7 96(1 H,d,J- 15.0Hz), 800(2H,d,J«8.2Hz). 

Example 266 

3 1 5Dimethyl-2-[2-[4-(4-hydroxybenzoyQphenyl]ethyO-4(3H)-quinazolinone 

30 

To a solution of 2-[2-[4-(4-acetoxybenzoyl)phenyl]vinyl]*3.5-dimefhyl-4(3H)-quinazolinone (631 mg) in THF-ethyl 
acetate-methanol (1:1:1) (50 rrf) was added 10% Pd/C (50% hydrous) (126 mg) and the mixture was stirred under 
hydrogen at room temperature for 2 hours. The catalyst was then filtered off and the filtrate was concentrated. After the 
residue was suspended in ethanol (10 ml), 1 N -aqueous sodium hydroood e solution (2.9 ml) was added and the mixture 
35 was stirred at room temperature for 2 hours. This reaction mixture was concentrated and the residue was suspended 
in water (20 ml) and neutralized with IN-hydrochloric acid (2.9 ml). The precipitale was collected by filtration, washed 
with water, and dried to provide 538 mg of white powder. 

1 H-NMR (CDCI 3 ) 5: 2 880HS). 3.05-3. 19(2H,m), 3.23-3.36(2H,m), 3.$8(3H,s), 6.91(2H ( d,J-8.4Hz). 7.l8-7.32(2H,m), 
7.38(2H.d,J=8.4Hz), 7.58(1 H 1 dd,J=7.6&7.6Hz), 7.72{2H t d.J»8.4Hz). 7.78{2H.d,J=8.4Hz). 

40 

Example 267 

3.5- Dlme4hyl-2-[2-{4^[4-(2-dimethylaminoethox^banzoyl]phenyl)ethyl)-4(3H)-quinazolinone hydrochloride 

45 To a solution of 3 . 5 *dimethyl -2 [2-(4-(4-hydroxybenzoyl)phenyf)elhyQ-4(3H)-qumazofinone (534 mg) in DMF (10 ml) 
were added 2-dimethyiaminoethyl chloride (695 mg) and potassium carbonate (677 mg) and the mixture was stirred at 
80°C for 4 hours. This reaction mixture was concentrated and extracted with ethyl acetate. The organic layer was seri- 
ally washed with water and saturated aqueous NaCI solution, dried over anhydrous magnesium sulfate, and concen- 
trated to 20 ml. To this organic solution was added 1 N -hydrochloric acid (2 ml) and the mixture was extracted with water. 
so The aqueous layer was dfluted with saturated aqueous NaHC0 3 sototion and extracted with ethyl acetate. The organic 
layer was washed with saturated aqueous NaCI solution and dried ever anhydrous magnesium sdfate. After concentra- 
tion to 10 ml, 4N -hydrogen chloride/ethyl acetate (0.5 ml) was added, and the predpitate was collected by fatration, 
washed with water, and dried to provide 240 mg of white powder. 

1 H-NMR (DMSO-dg) 6: 2.79(3H.s), 2.85(3H l s) l 2.88(3H t s). 3.18-3.37{4H.m). 3.55(3H,s), 3.51-3.01 (2H.m), 4.44- 
55 4.44(2H,m), 7.16(2H,d,J=8.8Hz), 7.31(1H,d.J=7.2Hz), 7.52-7. 62(2H,m), 7.62(2 H,d.J=8.8Hz). 7.68(2H,d.J*8.4Hz), 

7.77(2H,dJ=8.4Hz). 
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Example 268 

2-[2-[4-{6-CNwoni cot in oyl)phenyl)vinyl]-3,5-di methyl -4(3H)-quinazo<inon8 

s To a mixture of 2,3 l 5-trimethyl-4(3H)-quinaxollnone (1.1 g) and 4-(6<hloron!cot*noy1)b8rualdehyde (1.5 g) was 
added acetic anhydride (2 ml) and the mixture was stirred at 140°C lor 2 hours. This reaction mixture was concentrated 
and the residue was washed with toluene-diethyl ether and dried to provide 1 .4 g of yellow powder. 

’H-NMR (CDCI3) 8: 2.90(3H,s). 3.74(3H,s), 7.20-7.30(1 Hm), 7.24{lH,d,J=15.BHz), 7.51(1 H,d.J«8.4Hz), 7.58- 
7.61(2H,m). 7.76{2H.d.J=8.4Hz). 7.87(2H.d.J=8.4Hz). 8.02(1H.djBl5.6Hz). 8.12(1H.dd.J=2.6&8.4Hz). 

w 8.79(1 H.d.J-2.6Hz). 

Example 269 

3.5- Dimethyl-2-l2-[4-[6-(2<iimethylaminoethQxy)mcotinoyl]phenyI] vinyl] -4(3H)-Cfjinazolinone 

is 

To a solution of 2 -dimethyiami noethanol (53 mg) In DMF (3 ml) was added 60% sodium hydride (29 mg) and the 
mixture was stirred at room tenperature for 10 minutes. Then, 2-{2-(4-(6-chIoronicotlrkoyl)phenyl]vinyf]-3,5*dimethyi- 
4(3H)-quinazolinone (208 mg) was added and the mixture was further stirred at room temperature tor 2 hours. This 
reaction mixture was extracted with ethyl acetate and the organic layer was washed serially with water and saturated 
20 aqueous NaCl solution, dried over anhydrous magnesium sulfate, and concentrated to 10 ml. To this organic was added 
iN-hydrochicric acid (2 ml) and the mixture was extracted with water. The aqueous layer was diluted with saturated 
aqueous NaHCX>3 solution and extracted with ethyl acetate. The organic layer was washed with saturated aqueous 
NaCl solution, dried over anhydrous magnesium sulfate, and concentrated to dryness to provide 169 mg of yellow pow- 
der. 

25 ^-MMR (CDCI3) 8: 2.35(6H,s), 2.75(2H,t,J-5.7Hz), 2.90(3H,s) ) 3.73(3H,s). 4.S2(2H,t,J«5.7Hz). &gi(lH,d,J-8.7Hz), 
7. 18-7.28(1 H,m), 7.23(1 H,d,J» 15.3Hz), 7.57-7.60(2H,m), 7.73(2H,d 1 J«8.3Hx), 7.83(2H,d,J«8.3Hz), 

8.01 (1 Hd.JBl5.3Hz), 8.11(lH,dd,J=2.4&8.7Hz), 8.62(1 H,d,J=2.4Hz). 

Example 270 

30 

3.5- Dimethyl-2-[2-[4-{6-(2-dimethyiaminoethoxy)nicotinoyfJphenyl]ethyt]-4(3H)<|unazolinone dihydrochtoride 

To a solution of 3.5-dimethyl-2-(2-[4-[6-{2-dimethylaminoetho(xy)rlcotinoyl]phenyl]vinyl)-4(3H)-quinazolinone (167 

mg) in ethyl acetate-methanol-acetic acid (10: 10:1) (10.5 ml) was added 10% Pd/C (50% hydrous) (34 mg) and the mix- 
55 tore was stirred under hydrogen at room temperature for 2 hows. The catalyst was then filtered off and the filtrate was 
concentrated. The residue was diluted with saturated aqueous NaH(X)3 solution and extracted with ethyl acetate. The 
organic layer was washed with saturated aqueous NaCl solution, dried over anhydrous magnesium sulfate, and con- 
centrated to 10 ml. To the residue was added 4N-hydrogen chloride/ethyl acetate (0. 1 ml) and the precipitate was col- 
lected by filtration, washed with ethyl acetate-ethanol, and dried to provide 85 mg of white powder. 

4 C (DMSO-dg) 8: 2.79(3H,s), 2.86(6H,s) > 3.l3-3.40(4H 1 m) i 3.56(3H,$), 3.51 -3.61 (2Hjn), 4.73(2H,tJ=5.4Hz). 

7.05(1 H,d,J=8.6Hz), 7.33(1 H,d,J=*7.5Hz). 7.55-7.66(2H,m) 1 7.60<2H t d f J B 8.7Hz), 7.72<2H.d,J*8.7Hz), 

8.12(1 H,dd,J=22&8.6Hz), 8.55(1 H,d.J«2.2Hz). 

Example 271 
45 

3.5- Dimethyl-2-(2-[4-[6-(4-phenyl-1-piperazinyl)nicotinoyllphenyl|vinyl]-4{3H)-quinazolinone 

To a solution of 2-[2-{4-(6-chloroniootlnoyl)phenyl]vinyl|-3,5-dlmethyl-4(3H)-quinazolinone (333 mg) In pyridine (5 
ml) was added 1 -phenytptperazine (156 ml) and the mixture was stirred at 90°C for 4 hours. This reaction mixture was 
so concentrated and extracted with ethyl acetate. The organic layer was washed serially with water and saturated aqueous 
NaCl solution, dried over anhydrous magnesium sulfate, and concentrated. The residue was purified by silica gel col- 
umn chromatography (n-hexane: ethyl acetate (1 ;i)) to provide 162 mg of yellow powder. 

'H-NMR (CDO3) 5: 2.90(3H,S), 3.33(4H ( t,J-5.2Hz), 3.74(3H,s), 3.92(4H,t,J=5.2Hz), 6.75(1 H,d,J® 9. 1Hz), 

6.92(1 H,t,J=8.3Hz), S.SS^.d.J-e.aHz). 7.1 8-7.26(1 H.m). 721(lH.d.J-15.5Hz). 7.33(2H,d.Jn8.3Hz>. 7.57- 

55 7.60(2H,m), 7.72(2H,d,J=82Hz), 7.82(2H,d.J=8.2Hz), 8.01(1H,d,J=155Hz). a09(1 H,dd>2.5&9. 1Hz), 

8.65(1 H,dJ=2.5Hz). 
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Example 272 

3, 5- Dimethyl-2-[2-[4-[6-(4-phenyl-l-piperazinyl)ntcotinoyflphenyQethylJ-4(3H)-quinazoli none dihydrochloride 

5 To a solution of 3,5KJirtiethyl^2-|4-lM4^h9r^-1iJ(p«razbiyQnicotlnoyllpheriyIfrfryO^H)-quinazolinon« (160 

mg) in THF-ethyl acetate-methanolacetic acid (10:5:5:1 ) (21 ml) was added 10% Pd/C (50% hydrous) (64 mg) and tie 
mixture was stirred under hydrogen at room temperature for 6 hours. The catalyst was then fitered off and the filtrate 
was concentated. The residue was diluted with saturated aqueous NaHC0 3 solution and extracted with ethyl acetate. 
The organic layer was washed with saturated aqueous NaCI solution, dried over anhydrous magnesium sitfate. and 
to concentrated. The residue was purified by silica get. column chromatography (n-hexane: ethyl acetate = 1 :1). The active 
traction was concentrated to 10 ml and treated with 4N-hydrogen chloride/ethyt acetate (0.15 ml). The precipitate was 
recovered by filtration, washed with ethyl acetate-ethanol, and dried to provide 129 mg of white powder. 

’H-NMR (DMSO-dg) S: 2.80(3H,8). 3.16-3.54(8H,m), 3.60(31-1.8), 3.91-4.08(4H,m), 6.99(1H.1,J=8.3Hz), 7.10- 
7.42(6H,m), 7.59-7.77{6H f m), 8.01(lH.dd,J-2.2&B.OHz), 8.48(lH.d.J«2.2Hz). 

15 

Example 273 

7*[4.(4-Chtorobenzayl)benzyl]-3-methyl-1 -propylxanthine 

to A solution of 3-mathyl-7-{4-(4-chlarobenzoyQbenzyl]xanthine (657 mg), potassium carbonate (242 mg) and propyl 
iodide (427 mg) in DMF (1 0 rrf) was stined at 60 6 C for 5 hours. This reaction mixture was poured in water and extracted 
with ethyl acetate. The extract was washed with water, dried, and concentrated. The residue was puified by silica gel 
column chromatography (hexane-ethyl acetate » 1 :i ) and recrystallized from ethyl acetate to provide the title compound 
as colorless solid (352 mg). 

25 1 H-NMR (CDCI 3 ) fi: 0.95(3^1.1, J-7Hz) , 1 ee^H.q.J-SHz). 3,60(3H,s). 3.96(2H,t,J-7Hz) 1 5.59(2H,s), 7.42(2H,d,J-7Hz), 

7,46(2H,dJ=8Hz). 7.75(5H.m). 

IR (KBr): 1700, 1665, 1650 cm' 1 . 

Example 274 

30 

1,7-Bisl4-(4-chlorobenzoyl)benzyll-3-methylxanthine 

A solution of 3-methytxanthine (204 mg), potassium carbonate (340 mg) and 4-<4-chtorobenzoyi)benzyl bromide 
(754 mg) in DMF (10 ml) was stirred at 60°C for 5 hours. This reaction mixture was poured in water and extracted with 
35 ethyl acetate. The extract was washed wfth water, dried, and concentrated. The residue was purged by silica gel col- 
umn chromatography (hexane: ethyl acetate = 1:1) and necrystaDizedfrom ethyl acetate-hexane to provide the title com- 
pound as colorless solid (184 mg). 

1 H-NMR (CDQa) 6: 3.61(3H t s). 5J27(2H,e), 5.61(2H,s), 7.46(7H,m), 7.67(1^8), 7.71(9H,m). 

IR (KBr): 1700. 1660, 1645 cm’ 1 . 

40 

Example 275 

7- (4-(4-Ch torobenzoyl) benzyl]- 1 -isopropyl-3- methylxartihine 

45 A solution of 3-methyl-7-[4-(4-chlorobenzoyl)benzyl)xanthine (544 mg), potassium carbonate <202 mg) and isopro- 
pyl iodide (356 mg) in DMF (10 ml) was stirred at 60 B C for 5 hours. This reaction mixture was poured in water and 
extracted with ethyl acetate. The extract was washed with water, dried and concentrated. The residue ws purified by 
silica gel column chromatography (hexane: ethyl acetate - 1 :1) and recryetaJBzed from acetone-hexane to provide the 
title compound as colorless solid (38 mg). 

50 1 H-NMR (CDCI3) 6: V50(6H,d.J«6Hz), 3.56(3H,s), 5.29(1 H,Spt,J=6Hz), 5.60(2H,s). 7.49(4H,m), 7.72(1 H,S). 

7.76(4H 1 m). 

IR (KBr): 1700. 1665, 1650 cm‘\ 

Example 276 
55 

7-[4-(4-Chlorobenzoyl)benzy1]-1 -butyf-3-methylxanthine 

A solution of 3-methyl- 7-[4-(4-chlorobenzoyl)benzyl))tflnthine (612 mg), potassium carbonate (228 mg) and butyl 
iodide (430 mg) in DMF (10 rrt) was stirred at 60°C for 5 hours. This reaction mixture was poured in water and extracted 
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with ethyl acetate. The extract was washed with water, dried, and concentrated. The residue was purified by silica gel 
column chromatography (hexane: ethyl acetate □ t;l) and recrystaHized from ethyl acetate to provide the title com- 
pound as colorless solid (147 mg). 

n H-NMR (CDCIs) 5: 0.35(3KtJ=7Hz). 1.39<2Ksec.J=7Hz). 1.63(2H,pertJ«7Hz), 3.63(3H,s). 4.01 (2H,t.J=7Hz), 
5 5.64{2H.s), 7.46{4H,d l J«9H2). 7.74(5H,d.J°9Hz). 

IR (KBr): 1700. 1680. 1655 cm* 1 . 

Example 277 

to 7-[4-{4-Chlorobenzoyl)benzyl]-1 -fluoromeihyl-3-methyl-xanthine 

A solution of 3-methyl-7-[4-(4-cNorobenzoyl)benzyIJxanthine (975 mg), sodium hydride (61 mg) and fluoromethyl 
bromide (121 mg) in DMF (10 ml) was stirred at 10°C tor 1 hour. This reaction mature was poured In water and 
extracted with ethyl acetate. The extract was washed with water, dried, and concentrated. The residue was purified by 
is silica gel column chromatography (hexane-ethyl acetate = 1 :2) and recrystallized Irom ethyl acetate to provide the title 
compound as colorless solid (121 mg). 

^-NMR (CDCI3) d: 3.61 (3H, 6). 5.58(2H,S), 6.14(2H,d,J«50Hz), 7.43(2H,d,J=8.2Hz). 7.47(2H,d,J«8.0Hz) t 7.68- 
7.81 (5H.m). 

IR (KBr): 1715, 1665. 1650 cm* 1 . 

20 

Example 278 

7-[4-(4-Hydroxybenzoyl)benzyl]-1.3-dimethylxanthine 

25 A solution ot 1 ,3-dimethylxanthine (742 mg), potassium carbonate (569 mg) and 4-(4*t-butytdimethylsiloxyben- 
zoyl) benzyl bromide (2292 mg) In DMF (10 ml) was stirred at 60°C lor 5 hours. This reaction mixture was poured in 
water and extracted with ethyl acetate. The extract was washed with water, dried, and concentrated. The residue was 
purified by silica gel column chromatography (hexane: ethyl acetate » 1 :3) and recrystallized from chloroform-isopropyl 
ether to provide the title compound as colorless solid (1 763 mg). 

30 ^-NMR (CD CI3) d: 3.42(3H,s), 3.62(3*1,5), 5.59(2*1,5), 6.90(2H,d^=8.8Hz), 7.40(2H.d,J=B.3Hz), 7.68(lH,s) t 
7.74(2H,d,J=8.4Hz). 

IR (KBr): 1700. 1655, 1645 cm* 1 . 

Example 279 

35 

7-[4-{6-Chloronicotinoyl)benzyl]- 1 ,3-dimethylxanthine 

A solution of 1 ,3-dimethylxanthine (712 mg), potassium carbonate (578 mg) and 4-(6-chtoronlcottrcyl)benzyl bro- 
mide (1 51 5 mg) in DMF (10 ml) was stirred at 60°C for 5 hours. This reaction mixture was poured in water and extracted 
40 with ethyl acetate. The extract was washed with water, dried, and concentrated. The residue was purified by silica gel 
column chromatography (hexane: ethyl acetate = 1 :3) and recrystallized from chloroform-isopropyl ether to provide the 
title compound as colorless solid (1562 mg). 

’H-NMR (CDCI3) 6: 3.40(3*1,6), 3.61(3H,s), 5.61(2H,s). 7.45(1 H,d,J«& 1Hz), 7.48(2H I d,J*8.lHz), 7.67(1H,s), 
7.80(2H,d.Jo8.1 Hz), 8.08(1H.dd.J-2.4,B.1Hz), 8.74(1 H.d,J=2.3Hz). 

45 IR (KBr): 1700. 1650 cm* 1 . 

Example 280 

7-(4-(4-Bromomethytoerttoyl)berizyO-1 ,3-dimethylxanthine 

50 

A solution of 1 ,3-dimethyixanthlne (990 mg), potassium carbonate (1348 mg) and 444-bromomelhyt benzoyl) benzyl 
bromide (2007 mg) In DMF (10 ml) was stirred at 60°C tor 5 hours. This reaction mixture was poured in water and 
extracted wtth ethyl acetate. The extract was washed with water, dried, and concentrated. The residue was purified by 
silica gel column chromatography (hexane: ethyl acetate a 1:5) and recrystaOized from ethyl acetate-isopropyl ether to 
55 provide the title compound as colorless solid (1021 mg). 

^•NMR (CDCI3) 6: 3.41 (3H,S), 3.61(3H,s), 4.53(2H.s), 5.60(2H,s). 7.44<4H,m). 7.66(1H,8), 7.78(4H,m). 

IR (KBr): 1700 1650 cm* 1 . 
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Example 281 

i .3-Omethyl-7-[4-(4-(2-moipholiroethoxy)benzoylJ»enzyl)xarthine 

« A solution o< 7-[4-(4-hydroxybenzoyi)benzyl]-i .S-dimethyl xanthine (1 70 mg), potassium carbonate (200 mg) and 1- 

chloro-2-morphollnoethana hydrochloride (87 mg) In DMF (10 ml) was stirred at 60*C for 5 hours. This reaction mixture 
was poured in water and extracted with ethyl acetate. The extract was washed with water, dried, and concentrated. The 
residue was purified by silica gel column chromatography (chloroform: ethyl acetate: acetone = 1 :1 :1) to provide the title 
compound (93 mg). 

jo ’H-NMR (CDCI 3 ) 8: 2.58(4H,dd.J-4.7Hz), 2.84<2H,t.J=7.0Hz) 1 3.41(3H.s). 3.61(3H,e), 3.75(4H.dd,J=4.7Hz), 
4. 1 9(2H,t, J=7.0Hz). 5.S9(2H.6). 6.96(2Hd.J=9.0Hz). 7.43{2H,d.J=8.0Hz), 7.66(1H,S). 7.75(2H.d,J=8.0Hz). 
7 79(2H,d,J=90H2). 

IR(KBr): 1695. 1650 cm' 1 

is Example 282 

T t 3-Dimethyl-7-[4-[S-(4^4>eridin<>pipericlirio)nicotirtoylJben2yl]xanthine 

A solution of 7-[4-(6<hloroniootinoyl)benzyq*1 ,3-dimelhylxanthine (198 mg) and 4-piperidinopiperidine (102 mg) in 
20 pyridine (10 ml) was stirred at 60°C tor 5 hours. This reaction mixture was poured in water and extracted with ethyl ace- 
tate. The extract was washed with water, dried and co ncentrated. The residue was purified by sifica gel column chro- 
matography (ethyf acetate: acetone: triethytaminQ » 1:1 0.1) to provide the title compound (108 mg). 

1 H-NMR (CDCI3) 6: 1.4-1.6(7H.m.br), 1.8-2.0(6H.m.br), 2.56(4H ( mJbr), 2.95(2H,m), 3.42(3H,s), 3.61(3H.s). 
4.56[2H.m), 5.56{2H,S). 8.68(1 H,d,J=9. 1Hz), 7.41(2H,dJ=8.1Hz), 7.66(1H,s). 7.74(2H.d,J«8.1Hz). 

25 8.00(1 H,dd,J»2.4,9.1 Hz) , 8.54(1 H,d,J-2.4H2). 

IR(KBr): 1695, 1660, 1590 cm' 1 . 

Example 283 

30 1 1 3-Dimethyl-7-(4-(4-phenylpiperazinylmethy[benzoyl)benzyllxanth(ne 

A solution of 7-[4 (4-bromomethylbenzoyl)benzyl]-1,3-dirnethylxflnthin8 (232 mg), potassium carbonate (109 mg) 
and 1-phenyipiperazine (92 mg) in DMF (10 ml) was stirred at 60°C for 5 hours. This reaction mixture was poured in 
water and extracted with ethyl acetate. The extract was washed with water, dried, and concentrated. The residue was 
35 purified by silica gel column chromatography (ethyl acetate: hexane: triethylamine = 3:1:0.1) and recrystallized from 
chloroform-isopropyl ether to provide the title oompound as colorless solid (20 mg). 

1 H-NMR (CDCI3) 6: 2.64<4H,t,J-5.0Hz), 3.22{4H,t>5.0Hz), 3.41(3H,S). 3.61(3H,s), 3.65(2*$), 5.60{2Ks), 
$.91(3H,m), 7.27(2*m), 7.42(2H.d,J«8.2Hz), 7.48(2H,d,J=8.2Hz), 7.66(1*6). 7.76(2H l d 1 J-8.2Hz) ( 

7.81 (2H,d^Je82Hz). 

40 IR(KBr): 1695, 1650 cm" 1 . 

Example 284 

7-(4*(4-Methylbenzoyl)benzy1)-1,3-dimethylxanthine 

45 

A solution of 1 ,3-dimethytxanthine (99 mg), potassium carbonate (135 mg), 4-(4-methylbenzoyt)benzyl bromide 
(201 mg) in DMF (10 ml) was stirred at 60°C for 5 hours. This reaction mixture was poured in water and extracted with 
ethyl acetate. The extract was washed wtth water, dried, and concentrated. The residue was purified by silica gel col- 
umn chromatography (hexane: ethyl acetate - 1 :5) and recrystallized from ethyl acetate-isopropyl ether to provide the 
so title compound as odorless solid (98 mg). 

1 H-NMR (CDCI3) 6: 2.44(3H,s) 1 3.41(3HS), 3.60(3*$), 5.59(2*8), 7.27(2H,d,J=8.2Hz), 7.41 (2H,d, J=8.2Hz). 
7.68(1 H,s), 7.69(2H.d.J=8.2Hz) 1 7.77(2H,d,J=8.2Hz). 

IR(KBr): 1700. 1655 cm" 1 . 
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Example 285 

7 -[4-(4*Fluorobenzoyl)benzyloxy]-3,6-dimethyF5H-toiazotop,2-a]pyrimidin-5-one 

5 To a solution of a.e-dimsthyl^-hydroxy-SH-thiazolop, 2-a]pyrlmidin-5-one (51 3 mg) and potassium caibonate (741 

mg) In DMF (10 ml) was added 4-(4-nuorobenzcyl)benzyl bromide (782 mg) and the mixture was stirred al 80“C for 2 
hours. This reaction mixture was concentrated and the residue was diluted wi*i water-ethyl acetate and extracted with 
ethyl acetate. The extract was purified by silica gel column chromatography (hexane: ethyl acetate = 2 : 1 ) and recrystal- 
lized from ethyl acetate to provide the title compound as colorless solid (76 mg). 
jo ^-NMR (CDCI a ) 6: 2.05(3H,s). 2,82(3H.d,J»1.2Hz), 5.50(2H,s), 6.35(1 H,d,J=1.2Hz). 7.17(2H,t,J=8.6Hz), 
7.45{2H,d,J=8. 1 Hz), 7.79(2H,d,J=8.1Hz). 7.86(2 H.dd.J=5. 5,8.6Hz). 

IR(KBr): 1640, 1590. 1385, 1340, 1300, 1270, 1245, 1145cm- 1 . 

Example 286 

is 

7-[4-(4-Methoxybenzoyl)benzyloxy]-3,6-cBmethyl-5H-thlazolop p 2-a]pyrimldln-5-one 

To a solution of 3. 6-dimethyl •7-hydroxy-5H-thiazoto[3 ) 2-a]pyrimidlfv5‘ one (537 mg) and potassium carbonate (745 
mg) in DMF (10 ml) was added 4-(4-methaxybenzoyt)benzyl bromide (970 mg) and the mixtire was stirred at 80°C for 
20 2 hours. This reaction mixture was concentrated and the residue was diluted with water-ethyl acetate and extracted with 
ethyl acetate. The extract was purlied by silica gel column chromatography (hexane: ethyl acetate » 2:1) and recrystal- 
lized from ethyl acetate to provide the title compound as colorless solid (108 mg). 

1 H-NMR (CD Cl 3) fi: 2.05(3Ks) 1 2.82(3H,5), 3.90(3H^), 5.49PH.S). 6.35(1 H.s), 6.97{2H,d,J=8.5Hz). 

7.52(2H,d.J=8.4Hz), 7.78(2H.d.J=*.4Hz). 7.84(2H,d,J=8.5Hz). 

25 IR (KBr): 1660, 1645. 1595, 1570. 1490 cm* 1 . 

Example 287 

7-(4-(4- Nitrcbenzoyl)benzyloxy)*3 ,6-dimethyl*5H-thiazoloI3.2-alpyrl mklin-5-one 

3 c 

To a solution of S.O^imethyl-T-hydroxy-SH-thiazolop^-alpyrimiclin-S-one (537 mg) and potassium carbonate (618 
mg) in DMF (10 mi) was added 4-(4-nitroben2oyf)benzyl bromide (909 mg) and the mixture was stirred at 80°C for 2 
hours. This reaction mixture was concentrated and the residue was diluted with water-ethyl acetate and extracted with 
ethyl acetate. The extract was purified by silica gel column chromatography (hexane: ethyl acetate » 2:1) and recrystal- 
35 lized from ethyl acetate to provide the title compound as colorless solid (105 mg). 

^-NMR (CDCy 8: 2.05(3H,S). 2.82(3H.s), 5.51(2H.s). 6.36(1H,s). 7.S7(2H,d,J=B.1Hz). 7.83(2H.d,J=8.1Hz), 
7.94(2H,d,J-8.2Hz), 8.35(2H,d,J«8.2Hz). 

IR (KBr): 1665. 1515, 1500 cm 1 , 

40 Example 288 

7-[4-(6-Chloronlcotlnoyl)benzyioxy]-3,6-di methyl-5H -thiazolo[3,2-a]pyrimldin-5-one 

To a solution of 3,6ndimethyl-7-hydroxy-5H-thiazoto[3,2-a]pyrimidin-5-one (526 mg) and potassium 1 caibonate (574 
45 mg) in DMF (10 ml) was added 4-(8-chloronicotinoyl)benzyi bromide (852 mg) and the mixture was stirred at 80°C for 
2 hours. This reaction mixture was concentrated and the residue was diluted with water-ethyl acetate and extracted with 
ethyl acetate. The extract was purified by silica gel oolumn chromatography (hexane: ethyl acetate - 2:1) and recrystal- 
lized from ethyl acetate to provide the title compound as colorless solid (300 mg). 

'H-IMMR (CDCfe) 8: 2.0SOHS), 2.82(31-1,6). 5.5!(2H,s), 6.35(111,6), 7.49(1 H,d,J-8.4Hz), 7.57(2H,d,J-8.1Hz), 
50 7.82(2H,d,J=8.lHz), &10(lH.dd,J=2.2, 8.4Hz), 8.78(1 H,d,J=2.2Hz). 

IR (KBr): 1665. 1640. 1570. 1490cm' 1 . 

Example 289 

55 7-[4-(4-CWorobenzoyl)benzyloxyl -3-ethyl -6-methyt-5H-thlazolop,2-a]pyrimidin-5-one 

To a solution of 3-ethyl-6-methyl-7-hydroxy-5H-tWazoloI3,2-alpyrimidin-5-one (298 mg) and potassium carbonate 
(363 mg) in DMF (10 ml) was added 4-(4-chtorobenzoyl)benzyl bromide (450 mg) and the mixture was stirred at 80°C 
for 2 hours. This reaction mixture was concentrated and the residue was diluted with water-ethyl acetate and extracted 
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with ethyl acetate. The extract was recrystallized from ethyl acetate to provide the title compound as colorless solid (205 
mg) 

’H-NMR (CDCI 3 ) 8: 1.31(3H,t,J=7.2Hz), 2.06(3H.s). 3.34(2H,q.J*7.2Hz). 5.50(2H,S). 6.39(lKs). 7.47(2H,d,J=8.lHz), 
7.54(2H,d,J*8.1 Hz). 7.77(21^=8.1^), 7.80(2H,d,J=8 1 Hz). 

5 IR (KBr); 1670. 1640. 1570, 1490 cm' 1 . 

Example 290 

2-[4-(6-Chtoronicotinoyl)benzyl»hio)-3.5^ethyl-4(3H)-^ir\azolir»ne 

10 

The above titled compound was obtained by subjecting to reaction and process in the same manner as in Example 
1 

^-NMR (CDCI3): 8 2.84(3H,s), 3.54(3H,8), 4.60(2H,s). 7.15(1H l d,J*7.8Hz). 7.43(1 H.d.^.SHz). 7.47(1 H ( d,J«8.2Hz), 
7.54(1 H,dd.J=7.857.8Hz). 7.64(2H 1 d,J-B.2Hz}, 7.76(2H,d.J-8.2Hz), 8.07(1 H.dd.J-2.258.2 Hz), 8.75(lH.d,J-2.2 Hz). 

1$ 

Example 291 

3 . 5 - Dlmethyl-2-[4-[6-(4-methyM-pyperazlnyt)nicotinoyllbenyUhloH(3H)-quinazolinone • 2 hydrochloride 

20 The above titled compound was obtained by subjecting to reaction and process in the same manner as in Example 

197. 

rap. 187-189*0 

th-NMR (DMSO-de) :8 2.75(3H,s), 2.85(3H,s), 2.96-3.20(2H,m), 3.45(3H.s). 3.30-3.59(4H.m). 4.51 *4.63(2H.m), 
4.64(2H,s), 7.06(1 H.d I J=9.3Hz), 7.21(1 H.d.J-7. 7Hz), 7.47(1 H,d.J=7.7Hz), 7.63(1 H.dd,J=7.757.7Hz), 

25 7 65(2H,d,J-8.6Hz), 7 71(2H,d,J=8.6Hz), 7.97(lH,dd 1 J=2.2i9.3Hz) ( 8.50(1 H,d.J=2.2Hz). 

IR (KBr): 3450. 1660, 1640, 1600, 1550 cm* 1 . 

Example 292 

30 3,5-Oimethyl-2-[4-[6*(4-plperldino-1 -piperizirTyl)nicotlnoylIbBnzylthio)-4-(3H)‘qu*fiazolonone • 2 hydrochloride 

The above titled compound was obtained by stbj acting to reaction and process in the same manner as in Example 

197. 

m.p. 140-142“C 

35 'H-NMR (DMSO-de) * 1.28-2.03^,01), 2.13-2.30(2H.m), 2.75{3H,s). 2.79-3. 13(4H,m), 3.29-3.56(3H,m) t 3.45(3H,s). 
4.66-4.75(2 H,m), 4.65(2H,s), 7.10(1 H,d,J=9.0Hz). 7.21(1H,d,J=7.9Hz), 7.47(1 H,d,J=7.9Hz). 

7630H.dd.J- 7.957.9Hz), 7.66(2H,dJ=8.4Hz), 7.71(2H l d^-8.4Hz), 7. 96(lH,dd,J-1 859.0Hz), 8.42(1 H,d,J-1.8Hz). 
IR (KBr): 3400. 1710, 1660, 1640. 1600, 1550 cm \ 

40 Example 293 

3.5- Dimethyl-2-[4-(6-(2-pyriniidinylthio]nicotinoylJbenzylthlo]-4(3H)-quina20linone 

2-|4-(6-Chloronicotinoyl)benzylthio]-3,5-dime4hyl-4(3H)-quinazolinone (214 mg) was cfissolved in DMF (3 ml) fol* 
45 lowed by addition ol 2-mercaptopyrimidine (66 mg) and N.N-diisoprcpylethylarrine (96 mg), and the mixture was stirred 
at l00 ft C for 8 hours. The reaction mixture was extracted with ethyl acetate and the organic layer was washed serially 
with water and saturated aqueous NaCI solution, drid over anhydrous magnesium sulfate, and concentrated. The resi- 
due was purified by siUca gel chromatography (n-hexane: ethyl acetate (1 :1)) ( washed with diethyl ether, and dried to 
provide 87 mg of white powder. 

SO ’H-NMR (000*3) :S 2B5(3H,s), 3.55(3H,S), 4.60(2H.S). 7.1 1(1H,d,J«4.8Hz). 7.15(lH,d,J*7.7Hz), 7.43(1 H,d,J=7.7Hz), 
7.55(1 H^d,J=7.757.7Hz) i 7.64(2H.d,J=8.3Hz), 7.81 (2H,d.J=&3Hz), 8.02(1 Hd.J=&3Hz). 8.12(1H,cfcU=2.258.3Hz), 

8.60(2H,d*M.8 Hz), 8.93(1 H,d,J=25Hz). 

IR (KBr): 1660, 1580. 1550 cm* 1 . 
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Example 294 

5-[4-(4-Chtorobet«oyl)benzyl}-1,3,S-trimelhylpyrrolol3^-d]pyrimi(Jine-2.4-dione 

s To a solution o f 1 ,3,6-trim«thytpyiTOlo{3.2-d]pyrlniidin#-2 1 4-<*cn« (0.120 g, 0.622 mmoQ and 4-(4-chloroban- 

2 oyi)benzyi brontide (0.1530. 0.494 mmol) In OMF (1 0 ml) was added potassium carbonate (0.121 g. 0.875 mmol) and 
the mixture was stirred at room temperature overnight The solvent was then removed under reduced pressure and the 
residue was diluted with water art extracted with ethyl acetate. The organic layer was washed with saturated aqueous 
NaCI solution, dried over MgS0 4 . and concentrated under reduced pressure. The residue was recrystallized from ethyl 
w acetate to provide colorless prisms. 

0. 080 g (38%) 

’H-NMR (CDCI3) S: 2.25<3H,S). 3.39@H,s), 3.47(3H,s). 5.72(2H,s), 5.83(1 H.s). 7.12(2H,d.J=8.3Hz). 

7.44(2H.«U=8.6Hz), 7.71(2H.d,J=8.3Hz), 7.72(2H,d,J-8.6htz). 

IR (KBr): 1691. 1648. 1547. 1606. 1406. 1281. 1086. 928, 748 cm’ 1 . 

15 

Example 295 

3,5-Dimethyl*2-[4*(6-[1*(2-dimethylamino^hyl)-8-tetrazolytthio]nicotinoyl|5enzylthio3-4(3H)-quina20linone 

20 The above titled compound was obtained by subjecting to reaction and process in the same manner as in Example 
293. 

m.p. 1 34-1 35°C 

’H-NMR (CDCIa) :S 2.21(6H,s), 2.80(2H.t.J=6.2Hz). 2.84(3H.s). 3.54(3 H.b), 4.51(2H.U=6.2Hz), 4.59(?H,s). 
7.15(1 H,d.J=7.8Hz), 7.42(1 H,d,J«7.8Hz} 1 7.49(1 H.d.J=8.4Hz). 7.54(1 H.dd.J«7.8&7.8Hz). 7.63(2H,d,J=8.2Hz). 
25 7.73(2H.d,J«8.2Hz). 8-02(1 H.dd.J-2.2&8.4Hz) p 8.71(1 H,d.J-2.2Hz). 

IR (KBr): 1660. 1575. 1550 cm* 1 . 

Example 296 

30 2-[4-(4-CNorobenzoyl)phenylthiomethyll-3,5-difTiethyl-4(3H)-quinazolinore 

The above titled compound was obtained by subjecting to reaction and process in the same manner as in Example 

1 . 

m.p 131.5-132.5°C 

35 ’H-NMR (CDCfe) :S2.87(3H.6), 3.70(3H,s), 4.32(2H.s). 7.22(1 H,d,J=7.8Hz), 7.43(1 H.d ( J=7.8Hz), 7.44(2H 1 d,J=8.8Hz). 
7.55(1 H 1 dd.J=7.887.8Hz). 7.59(2H l d.J a 8^Hz). 7.68(2H,d,J=8.8Hz). 7.69<2H.d,J-8.5Hz). 

IR (KBr): 1670, 1650. 1585. 1560 cm*’. 

Example 297 

40 3.5-Dimethyl-2-[4-[4-[1-(2-dimethylaminoe«hyl)-5-tetrazolytthioethQxy]benzoylJbenzyHhio]-4(3H)-quinazolinon8 

2-[4-[4-(2-Chloroethoxy)ben2oyl]benzylthio]-3 1 5-dimethyl-4(3H)-quina20linone (240 mg) was dissolved in DMF (3 

ml) followed by addition d sodiian iodide (75 mg), and the mixture was stirred at 90°C for 30 minutes. Then. 1 -(2- 
45 dimethytaminoethyl)-5-mercaptotetr«zole (1 04 mg) and KI.N-diisopropylethylamine (97 mg) were added and the mixture 
was stirred at 90“C for 3 hours. The reaction mixture was then extracted with ethyl acetate and the organic layer was 
washed seriatiy with water and saturated aqueous NaCI solution, dried over anhydrous magnesium suKate. and con- 
centrated. The residue was washed with diethyl ether-ethyl acetate and dried to provide 100 mg of white powder. 
’H-NMR (CDCI 3 ) :5 2.26(6H,S), 2.77(2H,t,J«6.4Hz), 2.85(3H,6), 3.55(3H,6), 3.73(2 H.t.J -6.0 H2), 4.32(2H,t,J»6.4Hz), 
50 4.44(2Ht,J*6.0Hz), 4.60(2H,s), 6.97(2H,d,J=8.9Hz) ( 7.l6(lH,d.J=7.7Hz), 7.45(lH.d,J=7.7Hz), 

7.55(1 H t dd,J=7.7&7.7Hz), 7.59(2H,d,J=8.4Hz) l 7.72(2H.dJ=8.4Hz), 7.81(2H,d,J : =8.9Hz). 

IR (KBr): 1870. 1600, 1550 cm* 1 . 

Example 298 

55 

2-(4-(4-Chlorobenzoyt)benzylthio]-3-methyl-4H-pyridoI1.2-a]pyrimtdin-4K)ne 

The above titled compound was obtained by subjecting to reaction and process in the same manner as in Example 

1. 
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’H-NMR (CDCI a ) :6 2.24(3H.s). 4.60(2H.s). 7.08<1H.dd.J=7.1&7.1Hz). 7.45(1 H.d.J=8.6Hz). 7.53(1 H.d,J=7. 1Hz). 
7.57(2H.d.J=8.0Hz). 7 68(1 H.dd, J=7 1 &7 1 Hz). 7 73(2H_dJ=80Hz), 7.73(2H.dJ=8.6Hz). 9.00(1H.d.J=7.1Hz). 

IR (KBr): 1660. 1630, 1510 cm' 1 . 

5 Example 299 

3.5- Dimethyl-2-[4-(4-(2,2,2-tfifluoroethylcaibonyI)ben2oyl)ben2y«lhto]-4{3H)-quinazolinone 

The above titled compound was obtained by subjecting to reaction and process in the same manner as in Example 

10 206. 

’H-NMR (CDCIa) 8: 2.84(3H,s), 3.55<3H.6), 4.16(2H.dq.J-9.a&6.BHz). 6.46(1 H.U=6.8Hz). 7.15(1 H,d.J=7.0Hz). 
7.43(1H,d,J«7 0Hz), 7.54(1 H,t,J=7.0Hz), 7.62(2H 1 d,J»8.4Hz), 776(2H ( d,J-a4Hz), 7.84(2 H,d,J=8.4Hz), 

7.90(2H,d,vl=8.4Hz). 

IR(KBr): 3207, 1660. 1554, 1495. 1360, 1282. 1236. 1070.930, 835. 746 cm -1 . 

15 

Example 300 

6-Ethyl-7-methyH*l4-(4^trttluoromethylbenzoyl)benzylHmidazo[l ,2-a]pyrimWin-5(1 H)-one 

20 The above titled compound was obtained by subjecting to reaction and process in the same manner as in Example 

163. 

’H-NMR (DMSO-c%} 6: 1.04(t,3H.J-7.4Hz). 2.35(8,3H). 3.68(q.2H.J-7.4Hz). 5.43(s,2H), 7.50(d.1H.J=2.8Hz). 
7.60(d,1 H,J=2 8Hz). 7.65(d.1 H,J-2.8Hz), 7.77(d.2HJ=7.6Hz), 7.90(s.4H). 

IR (KBr): 3097. 2971. 2489. 1695. 1658. 1596. 1450, 1410. 1331. 1279. 1180, 1132. 1066, 860. 773.687cm' 1 . 

25 

Example 301 

2-(4-(4-Chlorobenzoyl)6enzyloxy]-3,6*dimethyl-4H-pyrick)[1 ,2-alpyrirnidm-4-one 

30 The above titled compound was obtained by subjecting to reaction and process In the same manner as in Example 

121 . 

’H-NMR (CDCI3) 8: 2.21 (s,3H), 3.10{s,3H). 5.57{s.2H). 6.63(d.1H.J=7.0Hz), 7.24(d.1H.J=9.0Hz), 

7.39(dd.1HJ-9.0Hz»7.0Hz). 7.47(d.2H,J=8.3Hz), 7.57(d.2H.J-8.1Hz), 7.76(d,2H,J=e.3Hz). 7.47(d,2H,J=8.1Hz). 

IR (KBr): 1672. 1589. 1547. 1464. 1331. 1279. 1163 cm' 1 . 

35 

Example 302 

3.6- Dimethyl-2-(4^4-fluorc*)enzoyl)beru^loxy]-4H-pyrldo[1,2-a]pyrimldin-4-one 

40 The above titled compound was obtained by subjecting to reaction and process in the same manner as in Example 

121 . 

’H-NMR (COCI3) 8: 2. 12(s,3H), 3.10(«*3H), 5-57(s,2H). 6.63(d,1H,J=6.7Hz), 7.14(d,lH,J=8.5Hz). 7.23(d.2H.J=9.5Hz), 
7.39(dd, 1 H,J»8. 586.7Hz), 7.57(d.2HJ=8.0Hz). 7.79(d 1 2H,J=8.0Hz). 7.85(dd,2H,J=9.5*S.7Hz). 

IR(KBr): 1672. 1593. 1547. 1485. 1331. 1279. 1279, 1230, 1161. 92B, 854. 797. 760 cm' 1 . 

45 

Example 303 

2(4-(6-Chloronlcotlnoyl)benzylaxy]-3 ,6KJImethyl*4H-pyrido[1 ,2-afevrlmidm-4-cne 

so The above titled compound was obtained by subjecting to reaction and process in the same manner as in Example 

121 . 

^•NMR (CDCy 6: 2.12(s,3H), 3.10(S t 3H), 5.58(s,2H), 6.62(d,lH,J«7.4Hz), y^d.lH.Jtta.SHz), 

7.39(dd, 1 H.J=8. 647.4Hz). 7.48{d.1H,Jc8.4Hz), 7.60(d.2H,J=8.4Hz). 7.81(d.2H,J=8.4Hz), 8.09(dd f 1 H,J=8.442.6Hz), 
8.77(d,lH,Jo2.6Hz). 

55 IR (KBr) : 1666, 1585, 1485, 1331. 1202, 1 163 cm* 1 . 
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Example 304 

3.6- Dimethy1-2-{4-(4-hydroxybenzoyl)benzyloxy]-4H-pyrid^1,2-a]pyrimidin-4-one 

$ The above titled compound was obtained by subjecting to reaction and process in the same manner as In Example 

121 . 

’H-NMR (CDCy 6: 2.13(3H.S). 3.1 1(3H.s), 5.25(2Hs). 6.65(1 Kd.JnS.6Hz), 7.04(2H.d.Jn8.7Hz), 7.27(1H,d.Jn8.8Hz). 
7.41(1 H,dd,Jn8.8&6.6Hz). 7.54(2H,d,J=8.4Hz). 7.76(2H.dJ=8.4Hz), 7.77(2H.d,J=8.7Hz). 

IR (KBr): 3410. 2921 , 1645. 1591. 1481. 1282. 1 165. 926. 731 cm' 1 . 

10 

Example 305 

2-[4-(6Chloronlcotlnoyl)benzytthio]-5-ethyl-3-melhyl]-4(3H)-quinazolir»ne 

15 The above titled compound was obtained by subjecting to reaction and process In (he same manner as in Example 

1. 

'H-IMMR (CDCIa) 5: 1 27(3H,t J=7.4Hz), 3.30(2H,q,J=7.4Hz), a.sepKs), 4.60(2H,S), 7.19(1H,d,J=7.4Hz), 

7.46(1 H.t.J=7.4Hz). 7.47l1H.d,J=8.2Hz). 7.57(1 Kd.J-7.4Hz), 7.65(2H.d.J*8.4Hz). 7.77(2H.d.J=8.4Hz). 

8.08(1 H.dd.Jn8.4&2.4Hz). 8.75(1 Kd.Jo2.4Hz). 
so IR (KBr): 1668. 1552, 1462. 1281. 1159. 1099. 926 cm' 1 . 

Example 306 

3 . 6 - Dimethyi-2-[4-(6-(4-pa>eridino)benzoyl)benzyloxy]'4H-pyrido(1,2-a]pyrimidin-4-one • 3 hydrochloride 

25 

The above titled compound was obtained by subjecting to reaction and process in the same manner as in Example 

197. 

’H-NMR (DMSO-dg) 8: 1.60-1.97(5H.m), 1.98(3H,S), 2.10-2.30(2H,m), 2.80-3.10(4H.m). 2.98(3H 1 s), 3.30-3.50(2H,m). 
3.60-3.70(4H,m). 5.60(2H,S), 6 87(1 H.d.J"7.2Hz), 7.00-7.09(2H.m). 7.30(1 Kd.J-9.O0Hz). 7.62(2H,d,J=7.6Hz). 
*• 7.71 (2H.dJo7.6Hz), 7.95(1 H,dd Jo7.682.2Hz), 8.46(1 H.d,J=2.2Hz). 

IR (KBr): 3423. 2937. 1643. 1549. 1483. 1446. 1331. 1282. 1238. 1177. 1003cm' 1 

Exannple 307 

35 3 , 6-Dimsthy1-2-[4[6-{4-pheny1p^razir^niccrtinoyO benzyl oxy]-4H-pyrkto[1 ,2-a]pyrimidin-4-one • 3 hydrochloride 

The dta/e titled compound was obtained by subjecting to reaction and process in the same manner as in Example 

197. 

1 H-NMR (DMSO-dg) 6: 1.19{3H.s), 2.99{3H,S). 3.39(4H,m), 3.89(4H,m), 5.58(2H,S), 6 . 88(1 H,d,J=8.0Hz). 6.95(1 H,m), 
40 7.07-7.20(3H,m>, 7.28-7.35(3 H,m), 7.60(1 H.m), 7.62(2H,d.J=8.4Hi), 7.73(1 H,d,J=8. 4Hz), a.00(1H,dd,J*=8.8&2,2Hz), 

8.49(1 H,d,J=2.2Hz). 

IR (KBr): 3456, 1664, 1637, 1559, 1487, 1439, 1288, 1261, 1187 cm’ 1 . 

Example 308 

45 

3.6- Dimethyl-2'|4-[4-(2*monpholinoethoxy)beruoyioxy]-4H-pyrido[1 ^-ajpyrimidin^-one - hydrochloride 

The above titled compound was obtained by subjecting to reaction and process In the same manner as in Example 

156. 

SO ’H-NMR (CDCy 8: 2.12(3H.s), 2.60(4Kt,J=4.8Hz), 2.85(2H.tJ=6.0Hz), 3.75{4H.W=4.8HzJ, 4.20(2H,t,J=80Hz). 
5.56(2H,s), 6.63(1 H.d.J=6.8Hz), 6.97(2H,d,J=&8Hz). 7.25(1 Hd.Jo8.7Hz), 7.39(1 Hdd.Jo8.786.8Hz). 

7.55(2H,dJ=8.0Hz), 7.77(2H,d.Jo8.0Hz). 7.82(2H.d,Jo8.8Hz). 

IR (KBr): 1649. 1599. 1483. 1282. 1255. 1167. 928 cm' 1 . 
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Example 309 

5-Ethyl*3methyl-2-|4-[6-(4-piperidino)benz<>yObenzytthio}-4(3H)-quina20linone- 3 hydrochloride 

5 *H-NMR (DMSO'dg) 6: 1.l8(3Kt t J=7.2H), 1.50-1 .90(7H,m), 2.10-2.30(2H,m), 2.60*3.1 0(4H,m), 3.22(2Kq,J=7.2Hz) ( 
3.30-3.50(4H,m). 3.48(3H.8). 4.65(2Ks) f 4.70<lH,m), 7.02(1H.dJ=8.4H2). 7.22(1 H,d,J«8.6Hz), 7.48(1 H.d.J=9.0Hz). 
7.64(1 H.dJ-8.7Hz). 7.66(1 H,dd,J«8.6&8.4Hz), 7.71(2H f d,J«8.7Hz). 8.13(lH.dd,J«9.0&2.6Hz). 8.45(lH.d.Jo2.6Hz). 
IR (KBr): 9377, 2933, 2646, 2519, 1647, 1551, 1442, 1317, 1279, 1241, 1180, 1093, 1003, 926, 822, 748 cm* 1 . 

Example 310 

5-Ethyl-3-methyl-2-[4-[6^4-phenylp^eraziny0nkxrtrK^I)berizylthk)J-4(3H)-qiinazotinone * 3 hydrochloride 

The above titled compound was obtained by subjecting to reaction and process in the same manner as in Example 

15 197. 

^-NMR (DMSO-d$) 6: 1.18<3H,t>7.2H), 3.22(2Kq,J=7.2Hz), 3.40(4H,m) t 3.48(3H,s). 3.89(4H t m), 4.65(2H.S) t 6.90- 
7.40(6H,m) ( 7.48(2H,d l Jt=8.0Hz), 7.64(2H,d,J=8.0Hz), 7.62-7. 80(3H,m), 8.00(1 H,m), 8.46(1 H,m). 

IR(KBr): 3406. 1968. 1637, 1605. 1552. 1435. 1313, 1255. 1182. 1091, 760. 696cm' 1 . 

20 Example 31 1 

3-Acetoxyethyl-7-[4-(4-chlorobenzoyl)benzyl)-5-melhyl-7H-pyrrolo[2.3-dfJpyrimidin-4-one 

The above titled compound was obtained by subjecting to reaction and process in the same manner as in Example 

25 49. 

1 H-NMR (CDCy ii: 2.06(3H,s), 2.42(3H,s). 4.22-4.28(2H,m), 4. 3 7-4. 43 (2 Km), 5.34(2H,s), 6.59(1 H^), 

7.27(2H,d,J«8.2Hz), 7.45(2H,d,J»8.6Hz), 7.73(2H,d,J=8.6Hz), 7.74(2H,d,J=8.2Hz), 7.80(1H,S). 

Example 312 

30 

7*(4-(4-Chlorobenzoyl)benzyl)-3-hydroxyelhyl-5-methyl-7H-pyrroto[2,3-cl]pyranidin-4-one 

3-Acetoxyethyl-7-[4-(4-chlorobenzoyl)benzylJ-5-methyl*7H-pyrrolo[2,6<flpyrimidln-4-one (464 mg) was dissolved in 
methanol (12 ml) followed by addition of IN-sodum hydroxide (2 ml). To this mixture was added DME (6 ml) to prepare 
os a homogeneous solution. After 4 hours of stirring, 1 N-HCI (2 ml) was added and the solvent was cfisttl led off under 
reduced pressure. The residue was diluted with water and triturated and the resulting powder was rinsed with water and 
methanol and dried to provide the title compound as crystaline powder (402 mg). 

^-NMR (CDCI3) 5: 2.42(3 H,d,J°>1 -0Hz), 2.86(1 Kt.J-4.4Hz), 3.97(2H,q,J-4.4Hz), 4.18(2H,t,J-4.4Hz), 5.34{2 H,b), 
6.60(1 H.d,J=1.0Hz), 7.27(2H,d,J=8.2Hz), 7.45(2H,dJ=8.6Hz), 7.73(4Kd.J«8.4H2). 7.80(1 H,S). 

40 

Example 313 

5-[4-{6-Chloronicotinoyl)benzyl]- 1 ,3-dimethytpyrrolo[3.2-d]pyrimidin-2 ,4-dione 

45 The above titled compound was obtained by subjecting to reaction and process in the same manner as in Example 

163 

'H-NMR: (CDCyS: 3.39(3H.s). 3.49(3H,s), 5.67(2H.s). 6.01(1H.dJ=3.0Hz). 7.02(1 H,d,J«3.0Hz), 7.32(2H 1 d I J=8.4Hz). 
7.46(1HAJ-8.1Hz). 7.75(1 H,d.J-8.4Hz). 8.06(1 H,dd,J=B. 182.2Hz), 8.74(1 H4J-2.2 Hz). 

IR (KBr): 1695. 1655. 1561, 1487, 1275, 1099, 922, 758 cm’ 1 . 

50 

Example 314 

1.3-Dimethyl-5-[4-(4-fluorobenzoyl)benzyl]pyrrolof3 1 2-dJpyrImidln-2,4-dior»e 

55 The above titled compound was obtained by subjecting to reaction and process in the same manner as in Example 

163. 

1 H-NMR: (CDCy 6: 3.4O0H.S), 3.490H.S). 5.66(2Ks), 6.01(1 H.d,J=2.9Hz). 7.02(1 Kd.Ja2.9Hz), 7.15(2H t t,J=8.6Hz), 
7.30(2Kd,J a 8.2Hz) > 7.73(2H.d,J=8.2Hz). 7.82(2H.dd.J=3.6&5.4Hz). 

IR(KBr): 1686, 1647, 1601, 1551, 1468. 1412, 1275, 1244, 1153. 1061. 928,856. 746cm' 1 . 
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Example 315 

1 .3- Din^hyl-5-[4-[6^4-pyp8ridino)rttcctinoyl)benzyl]-pyrrok>t3 > 2-d]pyrirnidin*2,4-<iione • 2 hydrochloride 

s The above titled compound was obtained by subjecting to reaction and process in the same manner as in Example 
197. 

^-NMR: (DMSO-de) 8: 1.40(2H,m), 1 .68-1.82(8Km), 2.20-2.26{2H.m). 2.80-3.00(5H.m), 3.22(3H,s), 3.39(3H.s). 4.84- 
4.69(2H.m), 4.64(2H,s), 6.24(1 H,d,J=2.4Hz), 7.10(lH,d,J=9.1Hz) ( 7.34(2H,d,J=&4Hz), 7.52(1 H.d,J=2.4Hz), 

7.65(2H.d,J*8.4Hz), 7.96(1 H.dd.J=9.1 42. 2Hz). 8.40(1 H.d.J=2.4Hz). 
to IR (KBr): 3417, 1689. 1641. 1551, 1464. 1269, 746 cm' 1 . 

Example 316 

1 . 3 - Dirnethyl^[4-[6^4-phenylpyperazino)niootrwyl)benzyll-pyrrolo(3.2-cflpyrimidin-2,4-dione • 2 hydrochloride 

T5 

The above titled compound was obtained by subjecting to reaction and process in the same manner as in Example 

197. 

’H-NMR: (DMSO-de) 8: 3.22(3H.s). 3.39(4H,m), 3.57(3H.s). 5.65(2H.s), 624(1 H,d.J=3.0 Hz). 6.90-7.30(6H.m). 
7.34(2 H,d,J =8.0 Hz), 7.52(1 H.d.J=3.0Hz). 7.66(2H.d.J=8.0 Hz). 7.98(1 H,dd.J=9.042.2Hz), 8.44(1 H,d.J=2.2Hz). 

20 IR (KBr): 3413. 1691. 1841,1549, 1464. 1255,750cm' 1 . 

Example 317 

2- [4-(6-Chkffoniootinoyi)bemytmio]-6-Mroxy-3-methyl-4(3H)-quinazolinorie 

The above tilled compound was obtained by subjecting to reaction and process in the same manner as in Example 

i. 

^-NMR: (DMSO-de) 8: 3,48(3Ks), 4.63(2H,m), 7.27(1 H.dd.J-8. 842.6Hz). 7.38(1 H,dJ=2.7Hz), 7.52(1 H,d,J=8.8Hz), 
7.69(1 H,d,J=8.2Hz), 7.75(4H,S), 8.13(lKdd,J=8.242.4Hz). 8.69(1 H,d,J=2.4Hz). 

IR (KBr): 3209, 1660, 1554, 1495, 1360. 1281, 1236, 1105, 1070, 928, 835, 748 on' 1 . 

Example 318 

2*(4(4Ftuorobenzoyt)benzytthio]-6-hydroxy-3'mettTyl-4(3H)-qiiinazolinone 

The above titled compound was obtained by sitojecting to reaction and process in the same manner as in Exarrple 
i 

1 H-NMR:{CDa 3 )8:3.61(3H ( s) 1 4.59(2 H,b), 5.46(1 H.bre). 651(1H,brs), 7.15(2H 1 t t J-8.8HZ), 7.30(1 H,dd,J=8.8&2. 6Hz). 
7.54(2H,d,J=8.8Hz), 7.60(2H 1 d f J=8.0Hz), 7.74(2H.d.J=8.0Hz), 7.78(lH,m), 7.82(lH,dd,J=5.442.6Hz). 

40 IR (KBr): 3200, 1654, 1602, 1552, 1494, 1363, 1277, 1232, 1147, 1666, 833 cm 1 . 

Example 319 

6-Hydraxy-2-[4-(4-1ririuoiomethytbenzoyl)benzytthiol-3-methy1-4(3H)-quinazotinone 

45 

The dxwe titled compound was obtained by subjecting to reaction and process in the same manner as in Example 

1 H-NMR: (COCI 3 ) 8: 3.61 (3H,s), 4.59(2H,s), 7.29(1 H,dd,J=8.9&3.0Hz), 7.53(1 H,d,J=8.9Hz), 7.62(1 H,d,J =8.2 Hz), 7.72- 
7.79(6H,m). 7. 87(2H ,d , J -8. OH 2 ) . 

50 IR (KBr): 3346, 1678, 1610, 1556, 1493. 1323, 1 143, 1063, 928, 833 cm' 1 - 
Example 320 

3- Methyl-8-(2.2,2-trifluoroethylaminocartx>nytoxy)-2-[4-(4‘trifiuaromethylbenzoyl)benzylthio]-4(3H)-quinazolinone 

In DMF (5.0 ml) was dissolved 6-hydroxy-3-methy1-2-[4‘(4-trifluoromethylbenzoyl)benzyl]thio-4(3H)-quinazolinone 

(0.300 g. 0.638 mmol) followed by addition of 4-nitrophenyl chlorocarbonate (0.196 g. 0.973 mmol) and triethytamine 
(0.25 ml), and the mixture was stirred at room temperature for 1 hour. Then, 2,2,2-trifluoroethylarnine (0.148 g, 0.989 
mmol) was further added and the mixture was stirred for an adcftional 14 hours. The solvent was then distilled off and 
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the residue was dissolved in ethyl acetate and washed with saturated aqueous NaCI solution. The organic layer was 
dried over Mg$C>4 and concentrated under reduced pressure. The residue was purified by silica gel column chromatog- 
raphy (isopropyl ether: acetone = 10:1) and recrystallized from hexane-isopropyl ether to provide 0.080 g (21%) of 
colorless needles. 

5 'H-NMH: (CDCI 3 ) S: 3.60{3H,s). 3.92<2H.m). 4.60(2H.S). 5.46(1H.brs), 7.51 (1H.dd.J =*8.582.5 Hz). 7.61(1H.dJ=.8.8Hz). 
7,62(2H,dJ=8.0Hz). 7.74(2H.d,J=8.4Hz). 7.77(2H.dJ=8.0Hz). 7.87(2H,dJ=8.4Hz), 7.94(1 H,d.J=2.5Hz). 

IR(KBr): 3305, 1726. 1674. 1552. 1483, 1412, 1339, 1284, 1246, 1159. 1111, 1068, 1016.933.837,773,688 cm' 1 . 

Example 321 

10 

2-(4-Benzoytoeruytthio)-3,5-cfimethy1-4(3H)-quinazolinone 

The above titled compound was obtained by subjecting to reaction and process in the same manner as in Example 

1. 

is ’H-NMR: (CDCy 8: a.SSpH.s), 3.55(3H,6), 4.60(2H,S), 7.15(1Kd 1 Jo7.2Hz), 7.44-7.82(7^*1), 7.76-7.8t(4H,m). 

IR (KBr): 1659, 1552, 1308, 1277, 1088, 931, 858, 802, 702 cm*V 

Example 322 

20 2-[4-(4-Chlorobsnzoyl)benzylthio]-5-methoxymethyl-3-nnethyi-4(3H)-quinazolinone 

The above titled compound was obtained by subjecting to reaction and process in the same manner as in Example 

1 

’H-NMR: [CDCy 6: 3.55(3H,s), 3.56(3H,S), 4.60(2H,S), 5.14(2H,s), 7.45(2H,d,J=8.6Hz), 7.52(1H t dd,J=7.481.8Hz), 
25 7 59-7.66{3H,m). 7.70-7. 77(5H,m). 

iR (KBr): 1660, 1552, 1435, 1404, 1308. 1281, 1086, 924, 804, 741, 687cm 1 . 

Example 323 

30 2-[4-(4-Fluorobenzoyl)benzylthio]‘5-methoxymethyl'3-methyt-4(3H)-quinazolinon8 

The above titled compound was obtained by subjecting to reaction and process in the same manner as in Example 

1 . 

^-NMR: (CDCI 3 ) 6: 3.55(3H.s). 3.56(3H,s), 4.60(2H,s). 5.14{2H,s), 7.15(2 H.U s =9.0Hz). 7.52<1H.dd.J=7.662.0Hz), 
05 7.60(2H^W-a.4Hz), 7.64(1 H,m), 7.68(1 H.t J=7.$Hz), 7.74{2H.d,J=&4Hz). 7.83{2H 1 dd.J=9.085.4Hz). 

IR (KBr): 1663, 1589, 1555, 1439, 1408, 1308, 1279, 1234. 1084, 924. 852, 746, 687, 675 cm 1 . 

Example 324 

40 2-[4-(4-Chlorobenzoyl)benzyfthlo]-3-n>ethyl-5-(2,2,2-triflLJoroethoxymethy!)-4(3H)-quinazolinone 

The above titled compound was obtained by subjecting to reaction and process In the same manner as in Example 

1 . 

1 H-NMR; (CDCI 3 ) 6; 3.55<3H.s). 4.05(2H,q,J=8.4Hz) 1 4.60(2H,s). 5.36(2H,s), 7.45{2H.d.J=8.4Hz). 7.54(1 H.d. J«6.6Hz), 
45 7,60(2H.d.J=84Hz). 7.61(lH,d,J=6.6Hz). 7.68(1 H.t,J-6.6Hz), 7.73(2H,d.J«8.4Hz), 7.74(2H.d,J«B.4Hz). 

IR (KBr): 1676. 1645, 1558, 1443, 1409, 1309, 1157, 1088,806. 693 cm' 1 . 

Example 325 

50 2-[4-(4-Fluoroben2oy0benzyithio]-3*methyl-5-(2,2,2-trifluoroethaxymethyl)-4(3H)-quinazolinon8 

The above titled compound was obtained by subjecting to reaction and process in the same manner as in Example 

1. 

’H-NMR: (CDCI3) 8: 3.55(3H.s), 4.04(2H,q,J -8.6Hz), 4.60(2H,s), 5.36(2H.s). 7.15(2H ( tJ-8.8Hz), 7.53-7.87(5H,m). 
55 7.73(2H,d^s8.4Hz), 7.84(2H,dd,J-8.8&5.4Hz). 

IR (KBr): 1662. 1603. 1558. 1443, 1412,1279, 1161, 1088.964,928.851.690 cm 1 . 
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Example 326 

5-Methoxym8thyl-3-fnBthyl-2-{4-(4-trifliJOrome1hytoenzoyl)benzylthio]-4(3H)-quinazolinone 

The above titled compound was obtained by subjecting to reaction and process In the same manner as in Example 

1 . 

’H-NMR: (CDCI3) »: 3.55PH.S), 4.60{2H,S). 5.14(2H,s), 7.50(1 H,d.J«8.4Hz), 7.62(2H,d,J*8.0Hz), 7.68(1 H.d,Je8.4Hz). 
7.72-7.79{5H,m) t 7.87(2H,d.J»8.0Hz). 

IR (KBr): 1660. 1560, 1408. 1315. 1279. 1161. 1 134, 1086, 1063 cm' 1 . 

Example 327 

3-MettTyl-5-(2,2.2-trifluoroethoxyrrtethy1)-2-[4-(4-trrfluorofnethy[benzoyl)b8nzytthioh4(3H)-qijlnazolinone 

The above titled compound was obtained by subjecting to reaction and process In the same manner as in Example 

1 . 

^-NMR: (CDCya: 355(3H,6). 4.05(2H,q,J-8.8Hz), 4.61 (2H.S), 5.36(2H.6). 7.55(1 H.d.J-7, 8Hz). 7.62(2H.d,J=80Hz), 
7.66(1 H.d.J=7.8Hz), 7.72-7.79{5H.m). 

IR {KBr): 1878. 1659, 1554. 1331. 1282, 1169. 1 128, 1090 cm' 1 . 

Example 328 

1 -[4-(4-Fluorobenzoy l)benzyl]-6,7,6,9-tetrahydroimidazo[2, 1 -b}qiinazoiin-5(1 H)-one 

The above titled compound was obtained by subjecting to reaction and process in the same manner as in Example 

163. 

VNMR: (CDCy 5: 1.82(4H,m), 2.65{2H.U=5.6Hz), 2.74(2H,tJ=5.6Hz), 5.33{2H,S). 6.85(1 H.d,J=2.6Hz). 
7. 17(2H,d, J°8.2 Hz), 7.40(2H.d,J-8.0Hz), 7.55(1 Hd.J-2.6Hz), 7.78(2H 1 d.J«&0Hz), 7.83(2Kdd,J»8.2&4.8Hz). 

IR (KBr): 1S57, 1589. 1527. 1418, 1277. 1213. 1 159, 928 cm* 1 . 

Example 329 

l-[4-[4-TMfluorobenzoyt)benzyO -6.7,8, 9-tetrahydroimldazo[2.l-b)quinazolin-5(lH)*or>e 

The above titled compound was obtained by subjecting to reaction and process in the same manner as in Example 
163 

^-NMR: {CDCy 6: 1.79-1.83(4H,m) ( 2.65{2H,t,J-5.8Hz), 2.73(2^^-5.81-12), 5.34(2H,S), 6.84(1 H.d,J-2.6H2), 
7.42(2H,d,J«82Hz), 7.55(1H.d.J-2.6Hz), 7.76<2H.d,J=8.2Hz). 7.81{2H,d,J=8.4Hz), 7.88(2H.d.J-8.2Hz). 

IR (KBr): 1659. 1583, 1527, 1417, 1321, 1277, 1168, 1128, 1064, 928 cm* 1 . 

Example 330 

3.6- Dimethyl-2-[4*(4-trifliioromethylbenzoyS)benzyioxy]-4H-pyrido|1,2-a]pyr im idbi-4-o n 9 

The above titled compound was obtained by subjecting to reaction and process in the same manner as in Example 
40. 

’H-NMR: (CDCI3) ii: 2.12C3H.S). 3.10(3Hs), 5.58(2H.s). 6.62(1 H,d,J-6.4Hz), 7.24(1 H.d,J=9.0Hz), 

7.38(1 H,dd.J»9.0&6.4Hz), 7.58(2Kd,J=8.4Hz), 7.75(2H,d.J~8.4Hz), 7.82(2H,d.J-8.4Hz), 7.09(2 Hd,J=8-4Hz). 

IR (KBr): 1672, 1699, 1549, 1487. 1331. 1276. 1 167. 1113, 1063, 928, 802, 766 cm* 1 . 

Example 331 

3.6- Dlnr»ethyt-2-[4-(4-(4-ftuorophenyt)piperazlnocarbonyl)benzyloxy]-4H-pyrido[1 ,2-a]pyrlmidin-4-one 

The above titled compound was obtained by subjecting to reaction and process in the same manner as in Example 
40. 

^-NMR: (CDCy 8: 2.10(3H,s), 3.10{3Hs), 3.1 1(4H.brs). 3.63(2H,brs). 3.87(2H,brs). 5.51 (2H.s). 6.62(1 H.d,J=7.2Hz). 
6. 88(2H,dd,J=8. 784.0 Hz), 6.96{2H.d.J=*.0Hz), 7.24dKd.J-7.0Hz). 7.39(1 H.dd.J=7.286.6Hz). 7.44{2H ( d 1 J=8.0Hz) i 
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7.49(2H.(Ub8.7H2). 

tR (KBr): 1678, 1632, 1595, 1467.1444. 1331, 1262, 1234. 1163, 1012,808 cm\ 

Example 332 

5 

3,6-Dime*hyl^4-(4-(2^ldyl)pipera2lnocait)onyl)benzyloxy]-4H-pyrtdo[1,2-a]pvrkJiri^one 

The above titled compound was obtained by subjecting to reaction and process in the same manner as in Example 
40. 

to ’H-NMR: (CDCI3) 8: 2.10(3H,8), 3.10(3H^), 3.59{6HJ0r8). 3.85(2H,bts). 5 52{2H,8). 6.61-6.71(3H.m>. 

7.24(1 H,<U=9.0Hz). 7.35-7.59(6H,m). 8.20(1H.d.J=5.4Hz). 7.39(1H.dd.J=7.2&6.6Hz). 7.44(2H,d.J-8.0Hz>. 

7.49(2H,d,J=8.7Hz). 

IR (KBr): 1674. 1632, 1595, 1551, 1485. 1435, 1375, 1332. 1279, 1238, 1163, 1010. 764cm-'. 

15 Example 333 

1 •|4*(4-Chloroben2oyl)benzyIJ-l ,6. 7,8,9, 1 0-hexahydrocydoponto{d]lmidfl20( 1 ,2-a]pyfimidii>5-one 

The above titled compound was obtained by subjecting to reaction and process in the same manner as in Example 

20 163. 

’H-NMR: (COCI3) . 8: 1 .50-1.80(5H.m). 1.84(1H,m), 2.80-2.91 (4H,m), 5.34(2H,6). 6.85(1 H,d.J=2.6Hz). 

7.40{2H.dJ-8.0Hz), 7.46(2H,dJ-8.4Hz). 7.56(1 H.d*J=2.6Hz). 7.74(2H,dJ=8.4Hz). 7.77(2H.d,J=8.0Hz). 

IR (KBr): 2918. 1655. 1584, 1520. 1308. 1277, 1190, 1090. 928. 696 cm' 1 . 

25 Example 334 

1 [4-(4-Ttifluoromethylbon2oyl)benzyl]-1 t 6,7,8-tetrahydro-5H-cyclopento[d)Hmidazo(1 ,2-a]pyrimidin-5-one 

The above tilled compound was obtained by subjecting to reaction and process in the same manner as in Example 

30 163. 

1 H-NMR: (CDCh) 6: 2.15{2H,m), 2.90(2H.t.J»6.4Hz}, 2.94(2H,t,J=7.4Hz), 537(2H.s), 6.89(1 H,d.J»2.6Hz). 

7.41 (2H.dwJs8.2H2), 7.63(1H.d,Ja2.8Hz). 7.76(2H,dJ=8.2Hz), 7.82(2H,d.J*8.2Hz). 7.88(2H,d.J=8.2Hz). 

IR (KBr): 1657. 1570, 1520, 1475, 1327, 1277, 1167, 1128, 1063, 700 cm’ 1 . 

35 Example 335 

1 [4-(4-Fluorobenzoyl)benzyl]‘1 ( 6 1 7 I 8-tetrahydrO'5H-cydopento[clpmidazo[1 ,2-a)pyrimidin-5-one 

The above titled compound was obtained by subjecting to reaction and process in the same manner as in Example 

40 163. 

1 H-NMR: (CDCfe) 6: 2.13(2H,m), 2.90(2H.t.J=7.1Hz), 2.94<2H,tJ=7.1Hz), 5.36(2H.S). 6.88(1 H,d.J=2.6Hz). 

7.l7(2H,d^=8.7H2), 7.39(1 Hd.J»7.8Hz), 7.62(1 H,dJ*2.6Hz), 7.65(2H,d,J=7.8Hz), 7.83(2Kdd,J=8.7&5.4Hz). 

IR (KBr): 1664, 1581, 1525, 1410, 1279, 1225, 1151, 928, 852, 736cm’ 1 . 

45 Example 336 

1 .[4-(4-Fluorobenzoy0b©nzyl-1 ,6,7, 8.9. 1 0-hexahydrocyclopento[d)imidazo[l ,2^]pyrimidin-5HDne 

The above titled compound was obtained by subjecting to reaction and process in the same manner as in Example 

SO 163. 

1 H-NMR: {CDCI3) 6: 1.50-1.72{4H,m), 1.80-2.00(2Hm), 2.86^91 (4H.ni), 5.34(2H,s). 6.86(1 Kd.J-2.6Hz), 

7. 1 6(2H,d,J*8.8Hz), 7.41(2H,d,J*7.8Hz), 7.56(1 H,d,J=2.6Hz), 7.78(2H,d*J»7.8Hz), 7.83(2H,dd,J»8.8&5.6Hz). 

IR (KBr): 1655, 1587, 1522, 1277, 1227, 930, 860, 739, 704 cm 1 . 
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Example 337 

1 -[4^4CWoroben2oyOberizyll-7-methylimicJa2o(l ,2'B]pyrimidin-5(1 H)-one 

5 The above titled compound was obtained by subjecting to reaction and process in the came manner as in Example 
163. 

’H-NMR (CDCI 3 ) 6: 2.39(3H,s). 5.36(2H,s), 597(1H,s), 6.88(1 H,d,J-2.8Hz). 7.41(2H,d,J*8.2Hz), 7.4B(&\ t 6,J=Q.QHz)' 
7.59(1 H,d,J=2.8Hz), 7.71(2H,d,Jo9.0Hz), 7.78(2H,d,J=8.2Hz). 

IR(KBr): 1676. 1657, 1580. 1533. 1423. 1277. 1 165. 1088. 926. 835. 746. 665 cm' 1 . 

TO 

Example 338 

1-(4-(4-Chlorobenzoyl)benzyl]-6,7-diethylimidazo(1 ,2-a]pyrimidin-5(1 H)-one 

is The above titled compound was obtained by subjecting to reaction and process In the same manner as in Example 
163. 

^-NMR (COCI 3 ) 6: 1 . 16(3H,t, J=7.4Hz), 1.28(3H ( 1,J=7.4Hz), 2.66(2H,q,J»7.4Hz), 2.71(2H,q,J=7.4Hz), 5.33(2H,s), 
6.87(1 H.d. Jo2.6Hz). 7.44(2H,d.J«80Hz). 7 46(2H.d. J=8.4Hz). 7.54(1 H,d,J*2.6Hz), 7.73(2H.d. J=8 0Hz). 

7,77(2H.d.Js8.4Hz). 

20 IR (KBr): 1655, 1576, 1460. 1412. 1360. 1275. 1207. 1169. 1084. 933. 734. 698 cm* 1 . 

Example 339 

6,7-Diethyl- H4-(4‘trifluofimethylbenzoyi)benzyilHmicte2o[1.2-a]pyra7iidin-5(1H) -one 

25 

The above titled compound was obtained by subjecting to reaction and process in the same manner as in Example 

163. 

^-NMR (CDCI3) 6: 1.16<3H,t,J=7.4Hz), 1.28(3H,t,J*7.4Hz), 2.66(2Kq.J=7.4Hz). 2.71(2H,q,Jo7.4Hz), 5.33(2Ks). 
6.87(1 H,d.J=2.6Hz). 7.46(2H,d.J=8.4Hz). 7.54(1 K<U=2.6Hz). 7.75(2H.d,J=8.4Hz), 7.81(2H,d,J=8.4Hz) ( 

30 7.88(2H,d,J=8.4Hz). 

IR (K8r): 1668. 1585. 1514, 1410, 1331 . 11 15. 1068. 931. 847. 769. 700 cm' 1 . 

Example 340 

35 i-[4-(4-CHorobenzoyl)benzylJ-7-fnethyl-6i3ropyMmldazo[1 ,2-aJpyrlmidin-5(1 H)-one 

The above titled compound was obtained by subjecting to reaction and process in the same manner as in Example 

163. 

’H-NMR (CDCI3) b: 1.00(3H,t,J=7,4H2) ( 1.58(2Hm), 2.43(3H.s), 2.60(2H 1 t f J-7.0Hz), 5.33(2H,S), 6.84(1 H.d^2.6Hz). 
40 7.41 (2Hd.J-8.0Hz), 7.46(2H,d,J=8.8Hz), 7.54(1 H,d.J=2.6Hz), 7.74(2H.d,J=8.8Hz). 7.78(2HxU=8.0Hz). 

IR (KBr): 1655, 1585, 1518, 1412, 1273, 1213, 1086, 924, 733, 698 cm -1 . 

Example 341 

45 7-Methyl -6-propyl- 1 -[4*<44rHluoromethyibenzoyl)benzyll-imidazo[1 ,2-aJpyrimitfin-5( 1 H)-one 

The above titled compound was obtained by subjecting to reaction and process in the same manner as in Example 

163. 

'H-NMR (CDCy S: 1.00(3H,t,J-7.8Hz), 1.55(2H,m), 2.43(3H.e). 2.60(2H,tJ-7.6H2), 5. 34(2 H.s), 6.86(1 H.d.J-2. 6Hz). 
sc 7.42(2H,d,J=8.4Hz), 7.54(lH,d.J«2.6Hz), 7.75(2H,d,J«8.4Hz), 7.8l(2H ( dJ-8.0Hz), 7.88(2H t d.J*8.0Hz). 

IR (KBr): 1655. 1578, 1520, 1414, 1321, 1279, 1221, 1176, 1140, 1065,931,708 cm' 1 . 

Example 342 

55 3,5-Oimethyl*2-{4-(4-formylpperazinylcaibonyl)benzyltNo]-4(3H)-cpilnazolinone 

The above titled compound was obtained by subjecting to reaction and process in the same manner as in Example 

1. 

’H-NMR (CDCfe) 6: 2.85(aH,s). 327-3.82{8H,m). a.54{3H.s). 4.S6(2H.s), 7.16(1H.d,J-6.7Hz), 734-7.60(6H.m), 
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8.11(1H,s). 

IB (KBr) ; 1670. 1558. 1458, 1095, 1004cm* 1 . 

Example 343 

5 

3.5-Dimethyl*2-[4-(4-methytpipera7lnylcartx)nyl)benzylthio]-4(3H)-qulna2oanone 

The above titled compound was obtained by subjecting to reaction and process In the same manner as in Example 

10 1 H-NMR (CDCI3) 6: 2.82(3H,s), 2.85{3H t s), 3.53(3H,s). 2.60-4.21 (8H,m), 4.55<2H,6), 7.16(lH 1 d,J=7.4Hz) 1 7.35- 

7.47(3H.m). 7.50-7.63(3H,m). 

IR (KBr): 1683, 1473. 1307, 1093 cm' 1 . 

Example 344 

is 

3 ,5Dimethyl-2-[4-(4-(2-hydrcKyethyl)plperazinylcarbonyl]benzylthio]-4(3H)-qulnazolinone 

The above titled compound was drained by subjecting to reaction and process in the same manner as in Example 

20 1 H-NMR (CDCI3) fi: 2.75(3H,s). 3.00-3.86(1 SH.m), 4.60(2H.s). 7.21(lH.dJo7.2Hz). 7.38-7. 68(6H.m). 

IR (KBr): 1668, 1558, 1471. 1093,989, 806 cm* 1 . 

Example 345 

25 3,5 Dimethyl-2-[4-[4-(2-pyridyl)piperazinytearbonyllbenzylthio]’4{3H)-quinazolinone 

The above titled compound was obtained by subjecting to reaction and process In the same manner as in Example 

^H-NMR (CD Cy 5: 2.85(3Ks). 3.30-4.Q$(8H,m). 3.54(3H,S), 4.56(2*1,$). 6.68{2H,m), 7.15(lH,d,J=6.6Hz), 7.36- 
30 7.60(7H,m), 8.20(1 H,m). 

IR (KBr): 1677, 1625. 1592. 1305. 1095. 1012 cm* 1 . 

Example 346 

3$ 3,5-Dimethyl-2-{4-(4-piperonytpiperaziny1cart>onyl)benzytthio]-4{3H)-quinazolinor>e 

The above titled compound was obtained by subjecting to reaction and process in the same manner as in Example 

1 H-NMR (CDCI3) 6 : 2.26-2.58(4H,m). 2.84(3H,S). 3.30-3.56(2H,brs). 3.43(2H.S), 3.53(3H,S), 3.62-3.84(2 H.brs). 
40 4,54(2H,s), 5.94{2H,s). 6.73(2H,s). 6.84(1H,S), 7.14(1 H.d,J=7.6Hz). 7.35(2 K<tJ=8.2Hz), 7.39-7.58(4H,m). 

IR(KBr): 1675, 1556. 1307, 1093, 1039cm' 1 . 

Example 347 

45 2-[4-(4-Benzylpiperazinytcarbonyl)benzylthio]-3.5-dimethyl-4{3H)-quinazolinone 

The above titled compound was obtained by subjecting to reaction and process in the same manner as in Example 

1 H-NMR (CDCy 6: 2.30-2.5B(4H,m). 2.84(3H,6). 3.30-3.60(2H,m), 3.53(5H,S), 3.66-3.86(2H,m), 4.63(2H,6). 
50 7.14{lH 1 d ( J=7.0Hz), 7.24-7.58(1 1H,m). 

IR (KBr): 1675. 1616, 1456. 1305. 1095, 993 cm' 1 . 

Example 348 

55 3,S-Dimethyl-2-(4-(4-(4-fluoropheny1)piperazinylcarbonyiJ)enzylthio)-4(3H)-quinazolinone 

The above titled compound was obtained by subjecting to reaction and process in the same manner as in Example 
1 H-NMR (CDCI3) 6: 2.85(3H,S). 2£0-3.24(4H l m) l 3.54(3H.$). 3.30-4.04(4H.m), 4.55(2H,s). 6.83-7 CM^H.nn). 
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7.15(1 H.d.J=6.6Hz). 7.36-7.60(6H.m). 

IH(KBf): 1683. 1629. 1095. 1014 cm* 1 . 

Example 349 

3.5- Dim«hyl-2-{4-[4-(2-pyrimidyl)pipera2lnytearbanylIbenzylthio]-4(3H)-quinazolinone 

The above titled compound was obtained by subjecting to reaction and process in the same manner as in Example 

^H-MMR (CDCb) 5: 2.65(3H,s), 3.38-4.02(8H,m), 3.54(3H,S), 4.56(2H ( s), 6.55(1 H.t.J=4.7Hz), 7.15(lH.d,J«6.6Hz), 
7.41<2H.d.J=8.2Hz), 7.44{ 1 H,d, J<*8.2Hz). 7. 50-7. 59(3 H.m), 8.33(2H.d,J=4.7Hz). 

IR (KBr): 1875, 1627, 1585, 1510, 1307, 1089 cm' 1 . 

Example 350 

3,5*Dlmetfryl-2-(4-morpholinocait)onybenzylthio)-4(3H)-quinazolnone 

The above titled compound was obt^ned by subjecting to reaction and process in the same manner as in Example 

^-NMR (CDCI3) 8 2 85(3H.s). 3.30-3 89(8H,m). 3.53(3H.s), 4.54(2H,s). 7 15(lH.d,J=6.6Hz). 7.37(2H.d,J=8.4Hz), 
7.43(1 H,d,J=8.0Hz), 7.49-7.59(3H,m). 

IR (KBr): 1670, 1629, 1550. 1427, 1112. 894 cm' 1 , 

Example 351 

3.5- DirT^hy1-2*[3-(4-rnethylpiperanny1carbany1)ben2y1thio)-4(3H)-quinazofinone 

The above titled compound was obtained by subjecting to reaction and process in the same manner as in Example 

’H-NIMR (CDCIg) S: 2.28{3H,s), 2.10-2.58(4Hm), 2.84(3H,s), 3.26-3.55(2H,nrT), 3.53(3H,s), 3. 86-3. 60(2 H,m), 
4.54(2H,s), 7. 14(1 H.d,J=7.2Hz), 7.26-7.58(6H 1 m). 

IR (KBr): 1685, 1579, 1560, 1461, 1423. 1089 cm* 1 . 

Example 352 

2-(4-(4-Hydroxymethytpiperidylcarbonyl)benzylthio)-3,5-<fime!thyl-4(3H)-quinazolinone 

In THF (25 ml) was dissolved 2-(4-(4-e1hcDcycarbony(piperidylcarbonyl)benzylthio]-3,5-dlmethyt-4(3H)-qulna- 
zolinone (3.593 g) followed by adtition of UBH 4 (254 mg), and the mixture was stirred for 30 minutes. This reaction mix- 
ture was washed with 1 N-HC1 and saturated aqueous NaCl solution in that order, dried, and concentrated The residue 
was rinsed with ethyl acetate to provide the title compound as colorless sold (1 .871 g). 

^-NMR (CDCI3) 8: 1.O4-1.90(6H,m), 2.85(3H,s), 2.66^3.20(2H l m), 3.53(5H,s) ( 3.56-3.96(1 H,s). 4.54(2H,s), 4.55- 
5.00(1 H,m), 7.15(1 H,d,J=7.0Hz), 7.35(2H ,6,^.2 Hz), 7.43{2H,d,J-7.2Hz), 7.46-7.58(6H,m). 

IR (KBr); 1668, 1601, 1558. 1471. 1450. 1307. 1097cm* 1 . 

Example 353 

2-(4-(4Bromomethytplpertdytcarbonyl)b©nzytthio)-3 1 5-dimethyl-4{3H)-quinazdlnone 

In dichioromethane (25 ml) was dissolved 2-{4-(4-hydroxymethytpperW^ 
quinazdinona ( 1 .081 g) followed by addition of carbon tetrabromkJe ( 1 .050 0). Then, triphenytphosphine (982 mg) was 
added over 10 minutes and the mixture was stirred at room temperature for 2 hours. The salt was fiterad off and the 
filtrate was concentrated. The residue was purified by silica gel chromatography (hexane-ethyl acetate • 1 :1) and rinsed 
with ether to provide the title conpotnd as colorless sold (496 mg). 0 co/OLi , 

^•NMR (CDCI3) 8: 1 .08-1 50(2H,m), 1.75-2.06(3H,m), 2.85(3Ks), 2.50-3.1 4(2H.m), 3.32(2H,d,Jo5.8Hz), 3.53(3H,s), 
3.64-3.96(1 H.m). 4.55(2H,s), 4.60-4.90(1 H.m). 7.15(1 H,dvJ=> 7.0Hz). 7.34-7.G0(6H,m). 

IR (KBr): 1666. 1550. 1435. 1305, 1095. 964cm’ 1 . 
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Example 354 

3,5'Dimethyl-2-(4-(4^sonk;otirwylOi)tymethylpip8riclylcart>onyl)b8nzytthio)'4(3H)-quinazolinone 

5 In DMF (15 ml) was dtesch/ad 2*[4*(44iydroxymethylpiperidylcart>onyl)benzylthlo}-3 ( 5-dim»thyl-4{3H)-quina* 

zollnone (415 mg), and following addHon of teonicotinyl chloride hydrochloride (270 mg), triethylamlne (0.40 m!) was 
added over 5 minutes. The mixture was stirred at room temperature for 3 hours, after which it was concentrated. The 
residue was washed wifr water, saturated aqueous NaHCO^ solution, and saturated aqueous NaCt solution in that 
order, dried, and concentrated. The residue was recrystallized from hexane/ethyl acetate to provide the title compound 
io as colorless solid (241 mg). 

1 H-NMR (CDCI 3 ) 8: 1.16-2.22(5H.m), 2.85<3H,s), 2.56-3.20{2H l m), 3.53{3H.s). 3.55-4.04(1 H.m). 4.26(2H,d,J=:6.4Hz), 
4.55(2H,s), 4.40-500(1 H,m) t 7.15(lH,dJ=7.2Hz), 7.3l-7.60(6H ( m), 7.83{2H,dLJ«5.8Hz), 8.80(2H,d,J=5.8Hz). 

IR(KBr): 1718. 1668, 1560, 1295, 1099 cm' 1 . 

is Example 355 

3 1 5-Dimethyl-2‘(4-(4-(4-(4-fluorophenyl)pipersuinylcarbonyl)plperidytcarbonyl) benzytthio)-4(3H)-qpinazollnone 

The above titled compound was obtained by subjecting to reaction and process in the same manner as in Example 

20 184. 

1 H-NMR (CDCI3) 8: 1.54-1 .92(6H,m), 2.85(3H ( s). 2.70-3. 16(7H,m) t 3.53(3H,s). 3.60-3. 82(4H,m), 4.54{2H,s), 6.84- 
7 04(4H.m), 7.14(1H,d.J=8.8Hz). 7.33-7.59(6H,m). 

IR(KBr): 1672, 1550, 1434, 1307,1226 cm' 1 . 

25 Example 356 

3,5-Dimethyl-2-(4-(4-morpholinocarbonylp^eridylcamony1)benzylthioH(3H)-qulnazolinone 

The above titled compound was obtained by subjecting to reaction and process in the same manner as in Example 

30 184. 

1 H-NMR (COCI3) 8: 1.54-1 94<6H,m), 2.85{3H t s). 2 60-3.1 2{3H.m). 3.53(3H,s), 3.67(9H,m). 4.54<2H,m). 
7.l5(lH.d>7.2Hz), 7.33-7.59(6H.m). 

IR(KBr): 1731, 1681, 1556, 1411, 1272, 1085 cm -1 . 

05 Example 357 

2-(5-(2-(4-(3-Trifluoromethylphenyl)piperadyftylcart3onyl)pyradyl) metrylthio)-3,5-dimethyl-2-mercapto-4(3H)-quina- 
zoiinone 

40 The above titled confound was obtained by subjecting to reaction and process In the same manner as in Exanple 
184. 

1 H-NMR (CDCy 8: 2.84(3H,s), 3.22(2H,m), 334(2H,m), 3.81 (2H,m), 3.97(2H ( m), 4.67(2H,s). 7.00-7.20(4H,m), 7.30- 
7 48(2H,m), 7.55(1 H,t,J»7.6Hz), 8.87(1H,s), 8.96(1H,s). 

IR(KBr): 1675, 1558, 1448, 1307. 1116 cm' 1 . 

45 

Example 358 

8-(4-(4-Chlorobonzoyl)benzytoxy)-3,4-dlhydro-7-methyl-2H l 6H-pyrlmidol2.l-b][1,31thlazin-6-one 

so The above titled corrpound was obtained by subjecting to reaction and process in the same manner as in Example 

40. 

1 H-NMR (CDCI3) 5: 1.99(3H,S), Z26(2H,m), 3.l7{2H,t,J»5-9Hz), 4.10(2H ) t/J=5.9H2), 5.42(ZH,s), 7.49(4H ( m), 
7.77(4H.m). 

IR(KBr): 1649. 1589. 1500. 1390. 1274 cm' 1 . 
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Example 359 



3,4-Dihydro-8*(4-(4-fluorobenzoyl)benzyloxy)-7-me4hyi-2H,6H-pyrir™do[2,1-b]Ii,3]thiazin-6*one 

The above titled compound was obtained by subjecting to reaction and process in the same manner as in Example 
40. 

"H-NMR (CDCI3) 5: 1 .99(3H,s), 2.59(2H,m). 3.17(2H,t.Jo5.9Hz). 4.10pH,t,Jn5.9Hz), 5.42(2H.s), 7.17(2H,m), 
7.52(2H,d,J**8.6Hz) t 7.82<4H.m). 

IR (KBr): 1652, 1680. 1500. 1266, 1118 cm' 1 . 

Example 360 



3,4-D^ydro*7-methyl-8-(4-(4-triftuorom0ttvibenzoyl)benzyiQ^)-2H.6H-pyrido(2 l 1 -b)[1 ,3jmiazin-6-one 

is The above titled compound was obtained by subjecting to reaction and process In the same manner as in Example 
40. 

^•NMR (CDCI3] 6: 1 .99(31-1,6), 2.26(2H,m) ( 3.17{2H,t,J=58H2), 4.10(2H,t,J-5.8H2), 5.43(2H,6), 7.54(2H,d 1 J=8.4Hz), 
7.84(6H,m). 

IR (KBr): 1654, 1591. 1498. 1326. 1187, 1122 cm* 1 . 

20 

Example 361 



3-Methyl-2H4^4-(44luorophenyl)piperadylcaibony0benzylthiol-4l-H3yrido[1 ( 2-e]pyrimidin-4-one 

The above titled compound was obtained by subjecting to reaction and process in the same manner as in Example 
40. 

^-NMR (CDCI 3 ) 6: 2.21(3H.S), 2.90-3.26(4H l m), 3.42-4.04<4H,nri), 5.57(2H,s). 6.82-7.1 6(5 H.m), 7.50(5H,m), 
7.70(1 H,m), 9.08(1 H,m). 

IR (KBr): 1673. 1633, 1510, 1284, 1236, 1170cm* 1 . 

Example 362 



3*Methy1»2-[4-l4-(2i3yhdy0piperaziriylcarbonynbenzy1oxy]*4H-pyrido(1,2*alpyrtmidirv4-one 

35 The above tided compound was obtained by subjecting to reaction and process in the same manner as in Example 

40. 

^-IMMR (CDCI3) S: 2.22(3H,s), 3. 44-4. 06(8 H,m), 5.57(2H,s), 6.69(2H,m), 7.11(lH,m), 7.48(6Hm), 7.71(lH,m), 
8.21(1 Km), 9.08(1 H,d,J*6.4Hz). 

IR(KBr): 1679. 1627, 1484, 1284, 1170 cm' 1 . 

AC 

Example 363 

3-Methyl*2-[4-(4-(2-pyridyOpipera2inyfcarbonyl]b8nzyloxyJ-6,7,8,9-tetrahydro-4H-pyrido[1 ,2-a]pyrimidin-4-one 

45 The above tided compound was obtained by subjecting to reaction and process in the same manner as in Example 
40. 

'H-MMR (CDCI 3 ) 8: 1 .80-2.08(4H > m) 1 2.01(3H,s), 2.84(2H.t.J=6.lH2), 3.40-4,04{8H,m), 395(21-1,1,^=6.1 Hz), 
5.4C(2H,s), 6 .69(2 H.m], 7.40-7.56(5H l m), &21(lH # dd,J-1.8,5.6Hz). 

I R (KBr): 1660, 1527, 1479, 1241, 1165 cm' 1 . 

50 

Example 364 



8-(4-(4-Chlorobenzoyi)ben2ytthio)-3.4-dihydro-7-memyl-2H 1 6H-pyrlmido(2 t 1 -bj(1 ,3Jthlazin-6-one 

The above titled compound was obtained by subjecting to reaction and process in the same manner as in Example 
40. 

'H-NNIR (CDCI3) 8: 2.00(3H,s). 2.26(2H,m). 317(2H,t.J=5.8Hz), 4.07(2H.U=5-8Hz), 4.40(2H.S). 7.40-7.58(4H.m), 
7.68-7.80(4H,m). 

IR (KBr): 1647, 1496, 1398, 1286cm* 1 . 
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Example 365 



a^-Dihydn^y-mathyVfrtA^-trifluoromelhytjerHoyQbenzylthioJ^H.eH^jynmidoI^I-blll^llhiazin-e-one 

The above titled corrpound was obtained by subjecting to reaction and process In the same manner as in Example 
40. 

1 H-NMR (CDCI 3 ) 6: 2.00(3H.s). 2.26(2H ( m), 3.l7{2H.t,J=5.8Hz). 4.07{2H,1.Jo5.8Hz), 4.40(2H.s), 7.53(2 H.d,J=8.2Hz), 
7. 76(4H,d p J=>8.2Hz), 7.89(2H,d,J*8.2Hz). 

IR (KBr): 1641. 1546, 1494, 1326, 1166. 1 130 cm’ 1 

Example 366 



3,4> Dihydro-8-{4- {4-f luorobenzoy1)benzytthio)-7-methyl-2H,6H-pyrlmidoP.1 -b)[ 1 »3]thazin-6-one 

i s The above titled compound was obtained by subjecting to reaction and process In the same manner as in Example 
40. 

1 H-NMR (CDCl 3 ) S: 2.00(3H,$), 2.26(2H 1 m) l 3.17(2H,t,J-5.8Hz), 4.07(2H,t,J=5.8Hz), 4.40(2H,s), 7.08-7.23(2H,m), 
7.51 (2H.d,J= 8.3Hz), 7. 72(2H,d ,J»8.3Hz). 7,76-7.96(2H.m). 

IR (KBr): 1646. 1596. 1498, 1396. 1155 cm* 1 . 

20 

Example 367 

3,5*Dime4hy1-2-(4^4-(2-^i3yrldyl)e1hyhN-methyteminocarbonyl)piperldytcarbonyl)benzy1thio)-4(3H)-qu!nazolinone 

25 The above titled compound was obtained by subjecting to reaction and process in the same manner as in Example 

184. 

1 H-NMR (CDCy 6: 1.48-1.84(7H,m), 2.85pH.6), 2,97(3H,S), 2.46-3.10(4H,m), 3.53(3H,S). 3.77{2H,m), 4.54(2H,s), 
7. 06-7. 25(2 H.m), 7.30-7. 66(8H.m), 8.54(1 H.m). 

IR (KBr): 1675, 1556, 1434, 1307 cm* 1 . 

30 

Example 368 



35 



40 



45 



50 



1 -(4-(4-Trtfluorobenzoyl)benzyO*l ,6,7, 8,9, 10-hexah>drocyctopento[d]imjdaro[l ,2-alpyrimldin*5-one 

The above titled compound was obtained by subjecting to reaction and process in the same manner as in Example 

163. 

1 H-NMR (CDCIg) fi: 1.50-1 .95(6H,m), 2.88(4H,m), 535(2H,S), 6.87(1 H,d^J-2.7Hz), 7.43(2H ( d.J-8.4Hz), 

7.57(1 H.d,J-2.7Hz), 7.72-7.92(6H,m). 

IR (KBr): 1654, 1581, 1326. 1278 cm* 1 . 

Example 369 

3,4- Dihydra-B-(4-(4-methoxybenzoyl)benzytoxy)-7-mBthyl-2H t 6H-pyrimldo|2, 1 -b][l ,S]thiazin-6-one 

The above titled compound was obtained by subjecting to reaction and process in the same manner as in Example 
40. 

1 H-NMR (CDCI 3 ) ti: 1.99(3H,s), 2.26{2H.m), 3.17(2H,t.Ja5.8Hz), 389(3H.s), A.IO^H.tJsS.SHz). 5.42(2H,s), 
6.97(2H^,J*8.3Hz), 7.51(2H.d.J~8.3Hz), 7.73-7.84{4H,m). 

IR (KBr): 1654. 1604, 1257, 1170.1128 cm' 1 . 

Example 370 



3 -M ethyl-2-(4-(4-cyanobenzoyl)benzyloxy)*6,7 ( 8.9-tetrahydro-4H-pyrldo[1 ,2-ajpyrimldin-4-one 

The above titled compound was obtained by subjecting to reaction and process in the same manner as in Example 

40. 

1 H-NMR (CDCIg) 5: 1.78-2.03(4H,m), 2.02(3H,s). 2.83(2H.t,J=6.4Hz). 3.95(2H,tJ=6.2Hz), 5.46(2H,s), 

7.55(2 H,d*J«8.4Hz), 7.75-7.93(6H.m). 
tR(KBr): 2227, 1658. 1535. 1276. 1149 cm* 1 . 
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Exarrple 371 



6-M0thyl-7[4^4^anobenzoyl)benzyloxyJ-2 > 3-(ihydro-5H-ttiazolol1,2-a]pyriniidin-5*on9 

The above titled compound was obtained by subjecting to reaction and process in the same manner ss in Example 
40. 

’H-NMR (C0CI 3 ) 8: 1.97(3H,s). 3.47(2H.1.J=7.7Hz). 4.47(2H,t.J«7.7Hz), 5.44(2H.s). 7.53(2H.d.J=8.0Hz), 7.73- 
7.92(6H,m). 

IR (KBr): 2231. 1600, 1523. 1392, 1276. 1143cm' 1 . 

Example 372 

S^-Dihydro-B-tA^-hydroxybenzoyljbenzytoxyJ^-methyl^H.SH-pyrirTiid^, 1 -bMI ,3jthiazin-6-one 

The above titled compound was obtained by subjecting to reaction and process in the same manner as in Example 
40. 

*H-NMR (DMSO-de) 6: 1.85(3H,S) t 2.14(2H ( m) ( 3.21{2H,m), 3.9S(2H,m), 5.40(2H,s), &89(2H.d 1 Ja8.6Hz), 
7.54{2H,d^=8.4Hz), 7. 64-7.72(4 H.m). 

IR (KBr): 1845. 1585, 1498. 1278 cm’ 1 . 

Example 373 

S^Dihydro-fl-^-IA-tN.N-dimethylcafbamoyioxyJbenzoyllbenryloxyl-y-methyl^H.eH-pyrirnido^l-blll ,3jthiarin-6*one 

The above titled compound was obtained by subjecting to reaction and process in the same manner as in Example 
40. 

^-NMR (CDCI3) 6: 1.99(3H.S), 2.26(2H.m), 3.05(3)1.$), 3.13(3H.S). 3.17(2H,m), 4.10(2H.t,J=5.6Hz), 5.42(2H.S), 
7.25{2H.d,J«9.0Hz). 7.52<2H,d,J=8.4Hz). 7.82(4H.m). 

IR (KBf>: 1718. 1654, 1502. 1390. 1270 cm' 1 . 

Example 374 

3-Methyl-2-(4-(4-acetoxybenzoyl)benzyla)cy)-6,7.0.9-teftrahydro-4H-pyTido[1 1 2-a]pyrimidin-4'One 

The above titled corrpound was obtained by subjecting to reaction and process in the same manner as in Example 
40. 

^-NMR (CDCI3) 5: 1.89(4H,m), 202(3H,s). 2.35@H,s), 2.84(2H.t,J“8.2Hz) ( 3.94(2H,t,J-Q2H2), 5.45(2H,s), 
5.42{2H,S), 7.22(2H t d.Jo8.8Hz). 7.52(2H.d*J-8.4Hz). 7.76-7.90(4H.m). 

IR (KBr): 1758, 1646. 1527. 1 199 cm’ 1 . 

Example 375 

3-Methyl-2-(4-(4-hydroxybenzc^l)benzylaxy)-6 l 7,8,9-tetrahydro-4H-pyrido[1 ,2^]pyrimidin-4*one 

The above titled compound was obtained by subjecting to reaction and process in the same manner as in Example 
40. 

^-NMR (DMSO-dg) 8: 1.81(4H.m), 1.87(3H.s). 2.81(2H.t.J-6.3Hz). 3.79(2H.tJ«5-9Hz). 5.46(2H,s). 

6.90(2H,d,d=8.6Hz), 7.56(2H.d,J-8.2Hz) l 7.62-7.73(4H,m). 

IR (KBr): 1736, 1635. 1610, 1280. 1149 cm' 1 . 

Example 376 

3-Methyi-2-[4-(4-(N.lsi-<limethylcarbamoyloxy)benzoylJbenzyloxy)-6,7.8.9-tetrahydro-4H-pyrido[i^-a]pyrfcnldln-4-one 

The above titled compound was obtained by subjecting to reaction and process In the same manner as In Example 

228. 

HNMR (CDCy 5: 1.92(4H.m), 2.03(3H.a). 2.84(2H 1 t t J=8.3H z). 305(3H.s). 3.14{3H.s). 3.95(2)11,3=6.3^). 
5.45(2H,s). 7.25(2Kd,J^8.5Hz). 7.52(2H,d.J«8.5Hz), 7.02(4H.m). 

IR (KBr): 1716, 1658, 1602. 1527, 1396cm* 1 . 
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Example 377 



3Methyl-2-[4-(4^ethylpiperazir^lcarbonyl)b8n2ylthio]*thleno[3 > 2-d)pyrimidin-4(3H)-one*hydroch!oride 

The above titled compound was obtained by subjecting to reaction and process In the same manner as in Example 

'H-NMR (DMSO-dg) 6: 2.80(3H.brs) l 300-3.90(8H,m), 3.S1(3H.s). 4.59(2H,s), 7.37(1 H.d.J=5.2Hz). 

7 43(2H.d,J=82Hz), 7.62(2H,d J-8.2H*). 8.16(1H.d 1 J=5.2Hz). 

IR (KBr): 1665. 1640. 1530. 1500. H10. 1260. 1260cm' 1 . 

Example 378 



3,6- Oimethyl*7-[4H4-methylpiperazinylcart3onyl)benryloxy]-5H-thia20lo|3,2-aJ)yrlmidin-8*one* hydrochloride 

The above titled confound was obtained by subjecting to reaction and process in the same manner as in Example 
40. 

’H-NMR (CDCIg) 6: 1.90(3H,6). 2.69(3H.d,J=1.2Hz). 3.78(3H.6). 3.00-3.90(8H,m), 5.44(2H.s), 8.98(1 H,d.J»1 . 2Hz). 
7.48(2H.d.J=8.2Hz). 7 54(2H,d J=8 2Hz). 

IR(KBf): 1680. 1650. 1630. 1565. 1500 cm' 1 . 

Example 379 



3-Methyl-2‘[4-(4-methytpipera2inylcarbonyl)benzyloxy]-4H-pyrido[1 ,2-a]pyrinidin-4-one ■ hydrocttoride 

2 s The above titled compound was obtained by subjecting to reaction and process in the same manner a£ in Example 
40. 

’H-NMR (DMSO-de) «: 2.07(3H.S), 2.80(3H.S). 3.00-3.85(88^). 5.57(2H.S), 7.15-7.70(6H.m), 8.00(lH.m). 
5.97(1 H.dJ-7.4Hz). 

IR (KBr): 1670. 1630, 1470, 1420 cm' 1 . 

30 

Example 380 

3,5*Dimethyl-2-[4^4-(2-piperidinoethyl)piperazinytcarbonyl]benzylthio]-4<3H)-quinazolinone -2 hydrochloride 

35 The above titled con-pound was obtained by subjecting to reaction and process in the same manner as in Example 

^H-NMR (DMS0-d6+D 2 0) ti: 1.50-1 .85(61-1,™), 2.75{3H,s). 2.95-4.15(16H,m) ( 3.59(3H,s), 4.59(2H,S), 

7.22(1 H,dJ«7.0H2), 7.37-7.70(6H.m). 

IR (KBr): 1675. 1640. 1550, 1450. 1420 cm* 1 . 

40 

Example 381 



3,5* Oimethyl-2-[4-(4-clnnamylpipera2inylcarbonyl)ben2ylthio}-4{3H)<|iilnazoli none • hydrochloride 

4$ The above titled compound was obtained by subjecting to reaction and process in the same manner as in Example 

1 H-NMR (DMSO-de) ti: 2.75(3H,s). 2.90-3.55(8H,m). 3.44(3H,s), 3.90{2H,m), 4.60(2H,s), 6.39(lH 1 dt,J-1 5.857 0Hz). 
6.83( 1 H.d, J= 1 5.8Hz). 7.21(1 H,d,J=7.4Hz), 7.30-7. 70(1 1H,m). 

IR (KBr): 1675, 1630, 1550. 1420 cm’ 1 . 

50 

Example 382 



2.[4^4.Chlorobenzoyl)benzynhloJ-5-methyl*4(3H)-qtJinazoitnone 

55 The above titled compound was obtained by subjecting to reaction and process in the same manner as in Example 

^H-NMR (DMSO-dg) 6: 2.73(3H,s), 4.57(2H.s). 7.18<lH,d,J=7.2Hz). 7.44(1 H.d,J«7.2Hz), 7.55*7.80(5H.m). 
1 2.40(1 H.brs). 

IR (KBr): 1670. 1585. 1560 cm’ 1 . 
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Example 383 

2^4-(4<^lorobenzoy()benzyloxyl'3-methyl-6 ) 7,8,9-tetrahydro-4H-pyrido[l ( 2=a]pyrimidin-4-one 

s The above titled compound was obtained by subjecting to reaction and process in the same manner as in Example 

40. 

’H-NMR (CDCI3) &: 1.75-2.05(4H,m), 2.02(3H,s), 2.83(2H,t,J=a8Hz). 3.95(2H,t.J«6.0Hz). 5.48(2H.s). 

7.47(2H,d f J=8.6Hz) 1 7.52(2H,d,J*8.4Hz), 7.76(2H,d.J«=8.6Hz) t 7.78(2H,d.J=8.4Hz). 

IR(KBr): 1650. 1640. 1595, 1520, 1135cm* 1 . 

w 

Example 384 

2- [4H4-Fluaobenzoyl)benzyloxy)^-me0^^.7.8,9-tetrahydro-4H-pyrldo|1 1 2-al3yrimldln-4-one 

t5 The above titled compound was obtained by subjecting to reaction and process In the same manner as in Example 
40. 

’H-NMR (CDCI3) 6: 1 . 80-2. 05(4 H,m), 2.02(3H.S), 2.84(2H 1 t,Jc6.4Hz), 3.95{2H,t ( J-6.0Hz), 5-46(2H,s), 

7.17(2H,t.J-8.6H2), 7.52(2H.d.J=8.4Hz). 7.78(2H.d.J:*8.4Hz). 7.86(2H.dd ) J=a6&5.6Hz). 

IR(KBr): 1650. 1640. 1590. 1525, 1270. 1130 cm' 1 . 

20 

Example 385 

3- Methyt*2-[4-(4-trHluoromethyIbenzoyl)benzyloxy]-6 ( 7,8.9-te1rahydro-4H-pyrkJoI1,2-alpyrimidin-4^one 

25 The above titled compound was obtained by subjecting to reaction and process in the same manner as in Example 
40. 

’H-NMR (CDCy 6: 1.80-2.00{4H,m), 2.02(3H,6). 2.83(2H,t,J=«.6Hz) 1 335(2H,t,J«6.0Hz), 5.47(2H.s), 

7.54(2H,d,J=8.0Hz), 7.76<2H,d,J-8.6Hz), 7.82(2 H,d.J -8. 6Hz>, 7.90(2H,d J=8.0Hz). 

IR (KBr): 1655, 1605. 1325. 1 145 cm* 1 . 

30 

Example 386 

2-[4-(4-Chk)robenzoy0benzy1oxyj-3,6-dimethyl-6.7,8,9-tetratvdro-4H-pyrldo(1,2'a]pyrimldln-4-one 

35 The above Wled compound was obtained by subjecting to reaction and process in the same manner as in Example 
40. 

'H-NMR (CDCIa) 6: 1.34<3H,d,J-6.6Hz), 1.80-2.05(4H,m), 2.02(3H,s), 2.86(2H,m), 4.95(1 H.m), 5.44(2H,s), 

7.47(2H,dJ-8.6Hz), 7.52(2H,d,J-8.6Hz). 7.76(2H,d,J=8.6Hz). 7.78<2H,d 1 J«8.6Hz). 

IR (KBr): 1660. 1640. 1600. 1520, 1135cm' 1 . 

40 

Example 387 

3,6Dinethyl-2-[4-<4-flu<xobenzoyl)benzytcay]-6,7,8,9-te1rahydro-4H-pyridk3[1,2-B]pyrimidn-4-one 

<5 The above titled compound was obtained by subjecting to reaction and process in the same manner as in Example 
40. 

'H-NMR (CDCy »: 1 ,34{3H.d.J=6.6Hz). 1.80-2.05(4H.m). 202(3H,s). 2.65-3.00(2H 1 m), 4.96(1H,m). S.44(2H,s). 
7.16(2H,U=8.6Hz), 7.52(2H,dJ=8.4Hz). 7.77(2H.dJ=8.4Hz). 785(2H.dd, J=a6&5.4HZ). 

IH (KBr): 1660. 1896. 1520. 1270. 1135cm' 1 . 

50 

Example 368 

3,6-Dlmethyt-2-[4-(4-trtfluoromethyft)enzoyl)benzyloxy]-6,7,8,9-tetrahydro-4H-pyridc(1 1 2-aJpyi1mldln-4-one 

55 The above titled compound was obtained by subjecting to reaction and process In the same manner as in Example 

40. 

'H-NMR (COCI3) 5: 134(3H.d.J»8.6Hz). 1.80-2.05(4H.m). 2 02(3H.s). 2.65-3.00(2H,m), 496(1 H.m). 5.45(2H.s). 
7.54(2H.d.J=8.0Hz), 7.76(2H,d.J-8.6Hz). 7.82(2H.d,J=8.6Hz). 7.90(2H,d.J=8.0Hz). 

IR (KBr): 1655. 1045, 1605. 1525. 1325. 1130 cm' 1 . 
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Example 389 

7*[4*(4*FI uorobenzoyljbenzyfoxyj-e- methyl -2 ( 3*<lihydro*5H-thiazolo[1 1 2-a|E>yrimtdin-5-or» 

The above titled compound was obtained by subjecting to reaction and process in the same manner as in Example 
40. 

1 H-NMR (CDCy 6: 1.98{3H,s). 3.47{2H.t.J«7.8Hz). 4.47(2H.t,J*7.8Hz). 5.44C2H.S). 7.17(2H,t.J*8.6Hz). 

7.51(2H ( d,J»8.2H2), 7.78(2H 1 d,J=8.2Hz), 7.86(2H,dd,J=0.6&5.4H2). 

IR<KBr): 1650. 1640. 1590. 1510. 1390. 1345. 1285. 1220 cm* 1 . 

Example 390 

7[4-(4-M9thoxybenzoyl)benzyloxy] -6-methyl-2,3-dihydro-5H-thiazoto[l ,2*a]pyrimkfin-5-one 

The above titled compound was obtained by subjecting to reaction and process in the same manner as in Example 
40. 

'H-NMR (CDCfe) 8: 1.98{3H,s), 3.47(2H.t,Jo7.8Hz), 3.90(3H.S), 4.47(2 H,t,J-7.8Hz), 5.43(2H,S), 6.97(2 H.tJ *8. 8Hz), 
7.49(2H 1 dJ=8.4H2) < 7 77{2H,d.J-8.4Hz). 7.84(2Hd I J«a8H2). 

IR(KBr): 1650. 1640. 1595. 1515, 1390, 1255 cm -1 . 

Example 391 

6- Methyl-7-[4-(3.4.5-trime<hoxyben2oyl)benzytaxyj-2,3^ihydro-5l-Mhiazolo[1,2-a]pyrlmldin*5-one 

The above titled compound was obtained by subjecting to reaction and process in the same manner as in Example 
40. 

1 H-NMR (CDCI3) 6: 1.98(3H,s), 3.47(2H,t,J=7.8Hz). 3.88(6H.s). 3.94(3H,s), 4.47(2H,t,J«7.8Hz). 5.44(2H,S). 
7.07(2H,S), 7.51 {2H,d ? J»8.4Hz), 7.81(2H,d,J=8.4Hz). 

IR(KBr): 1645. 1595. 1580, 120, 1390, 1330. 1230, 1125cm* 1 . 

Example 392 

7- [4*(4*Chlorobenzoyl)benzytthio]-6^methyl-2.3-dihydro-5H-thiazolo[1 ,2-a]pyrlmidin-5-one 

The above titled compound was obtained by subjecting to reaction and process in the same manner as in Example 

1 . 

1 H-NMR (CDCI 3 ) 8: 1.99(3H,s), 3.45(2H,t,J-7.6Hz) l 4.41 (2H,s), 4.45(2H,1,J-7.6Hz), 7.45(2 H,d,J -8. 2Hz), 

7.49(2H 1 d.J=8.0Hz). 7.72(2H.d,J«8.0Hz}. 7.74(2H 1 dJ.8.2Hz). 

IR(KBr): 1645, 1545, 1500 cm* 1 . 

Example 393 

7.[4-(4-Fljorobenzoyi)benzytthio]-6-methyl-2,3-<Shyci’o-5H-thiazolo[1 ,2-a]pyrirnidin-5-one 

The above titled compound was obtained by subjecting to reaction and process in the same manner as in Example 

1 . 

1 H-NMR (CDCI3) 8: 1.99(3H t s), 3.45(2H,t 1 J=7.6Hz) 1 4.42(2H.s), 4.45(2H.tJ»7.6Hz), 7.16(2H.t,J=8.6Hz), 

7.48(2H,d^=8.2Hz), 7.72(2H.d 1 J«8.2HZ). 7. 84(2H ,dd,J = 8. 6&5. 4 Hz). 

IR (KBr): 1645, 1600. 1595, 1550, 1500 cm' 1 . 

Example 394 

2-|4-(4-Chlorobenzoyi)benzytthio]-3-methyi-6.7,8,9-tetrahydro-4H-pyrldo|l.2-alpyrlmidln-4-one 

The above titled compound was obtained by subjecting to reaction and process in the same manner as in Example 

1 . 

1 H-NMR (CDCI3) 8: 1.72-2. 10(4H.m). 2.03(3H.s). 2.89(2H,t>6.2Hz). 3.92(2H,tJ=6.0Hz}, 4.44{2H.s). 

7,45(2H,d,J=8.6Hz) 1 7.50(2H.d.J«&4Hz). 7.72(2Hd.J=8.4Hz). 7.74(2H,d*l°8.6Hz). 

IR (KBr): 1645. 1605, 1560, 1520 cm* 1 . 
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Example 395 

3-Methyl.2-[4-(4-ttHluoromethylbenzoyl)b8iuy1thio]4».7,8,04etrahydro-4H.pyridoll.2-a]pyrimidin-4-one 

5 The above titled compound wee obtained by subjecting to reaction and process In the same manner as in Example 

i. 

’H-NMR (CDCI3) 8: 1. 75-2.1 0(4H,m), 2.04(3H.s). 2,89(2H,t.J=8.3Hz). 3.92(2H.t,J=6.0Hz), 4.45{2H,s). 

7.53(2H.d,J»8.2Hz), 7.75(4H,d,J-8.2Hz), 7.08(2H,d,J*8.2Hz). 

IR(KBr): 1645, 1560, 1520. 1320. 1160, 1120 cm’ 1 . 

to 

Example 396 

2-[4-(4-Ruorobenzoyl)benzytthio]-3-mettiyW.7,8.9-tetraliydro-4H-pyrido{1.2-alpyrlmidln-4-one 

ts The above titled conpound was obtained by subjecting to reaction and process In the same manner as in Example 

1 . 

'H-MMR (COCI 3 ) 6. 1.80-2.10(4H,m), 2.04(3H,S), 2.9Q(2H,t.J«6i4Hz). 333(2H,t,J=5.9Hz), 4.45(2H,S), 

7.16(2H.tJ-8.6Hz), 7.51(2H.d*l=8.4H2). 772(2H,d.J=84Hz). 7.94(2H.dd,J-8.6»5.4Hz). 

IR (KBr): 1640. 1595. 1560, 1520. 1270, 1225cm’ 1 . 

20 

Example 397 

6- Methyl-7-[4-<4*trifluoromethyIbenzoyl)benzytthlol*2 l 3-dihydro-5H-lhiazo(o|1 1 2-alDyrkfin-5-one 

2 $ The above titled compound was obtained by subjecting to reaction and process in the same manner as in Example 
1. 

1 H-NMR (CDCI3) 6: 1.99{3H,S), 3.46(2H,t.J=7.7Hz), 4.43(2H.S), 4.45(2H,t,J«7.7Hz), 7.51(2H,d,J-8.4Hz), 

7.75{2H t d,J“8.2Hz), 7.76(2H.d.J=8.4Hz). 7.89(2H,d,J«8.2Hz). 

IR (KBr): 1655. 1600. 1555. 1505. 1385, 1325. 1275. 1120. 1060 cm’ 1 . 

Example 396 

3,6-Dlmethy1-7’f4-(4-triftuoromethytbenzcy0benzytthioJ-5H*thiazolo[1 ,2-a]pyrimldin-5-one 

55 The above titled compound was obtained by subjecting to reaction and process In the same manner as In Example 

1 . 

’H-NMR (CDCI3) 6: 2.08(3H t s), 2.80(3H,d,J«1 .2Hz), 4.49(2H,s), 6.35<1 H f q,J- 1.2Hz), 7.54(2H,d 1 J-8.2Hz}, 

7 . 75 (2H,d. J *8.6 Hz) , 7.76( 2 H ,d, J =8.2 Hz) , 7.88(2H,d,J=8.6Hz). 

IR (KBf): 1660. 1650. 1530. 1485. 1320, 1170. 1 110cm’ 1 . 

40 

Example 399 

2-[2-[4-(4-Ch!cxobenzoyl)pherTyt)ethyq-3-methyl-6,7 ) 8,9“tetrahydro-4H*pyrido[l,2-a]pyrimictin-4-onQ 

45 ’H-NMR (CDCla) 8: 1 .75-2.00(4H.m). 1.99(3H.s). 2.80-3.08(6H.m). 3.95(2H.t.J*6-0Hz). 7.33{2H.<J ( J=8.2Hz). 
7,46(2H,d.J=8.6Hz), 7.71(2H.d.J=8.2Hz). 7.74(2H.d.J=8.6Hz). 

IR (KBr): 1650, 1600. 1530 cm' 1 . 

Example 400 

5C 

7- (2-[4-(4-Chlorobenzoyl)phenyllethyl)-6-methyl-2 1 3-dihydro-5H4hiazoto[i,2-al)yridln-5-one 

The above titled compound was obtained by subjecting to reaction and process In the same manner as In Example 

399. 

55 ’H-NMR (CDCI3) 5: 2.06(3H 1 B) t 2.80(3H,d,J=1.2Hz). 4.49(2H.s), 6.35(1 Kq.Jo1.2Hz). 7.54(2H.d 1 J=8.2Hz) ) 
7.75(2H.d.J=8.6Hz). 7.76(2 H.d.Jo0j2Hz), 7.68(2H.d.J=8^Hz). 

IR (KBr): 1650. 1510 cm’ 1 . 



125 



4254071 9. MAX 




EP 0 733 633 A1 



Example 401 



g.[2.[4^4-Chlorebenzoyl)phenyqstiyl]-7-fnethyl-3.4^ihydro-2H,6H-pyriinido[2 > i-b][l.3]thiazin-6-one 

5 The above titled compound was obtained by subjecting to reaction and process In the same manner as in Example 

399 

’H-NMR (CDCt 3 ) «: 1.96{3H.s). 2.28(2H,m). 2.85(2H,m), 3.01 (2 H.m), 3.18{2H,t > J=B.0Hz). 4-10(2H 1 t 1 J..5.6Hz). 
7.33(2H,d,JnB2Hz), 7.47(2H,d J=8 2Hz). 7.71(2H.dJ=82Hz). 7.74(2H,d*J=8.2Hz). 

IR(KBr): 1845. 1500 cm' 1 . 

10 

Example 402 



6-Methy»-7-[4-(4-trifluorometnylberuoyl)benzylax^*2,3<liiydro-5H-thia2Olo[1,2-alpyrimldin-5-on0 

The above Wed compound was obtained by subjecting to reaction and process in the same manner as in Example 
40. 

1 H-NMR (CDCy 8: 1.98(3H,6), 3.48(2H,t,J=7.8H2), 4.47(2H,t,J-7.8Hz), 5.45(2H ( $), 7.53(2H,d ( Jo8.6Hz), 7.60- 
7.93(6H,m). 

IR(KBr): 1655. 1590. 1510. 1325, 1140 cm* 1 . 

Example 403 



2-(4-(4'Methoxyberzoyl)benzyloxy]-3'methyl‘5.7.8.9’tetrahydro*4H-pyrido[1.2-a]pyrimic£rv*4-one 

The above titled compound was obtained by subjecting to reaction and process in the same manner as in Example 
40. 

1 H-NMR (C0CI 3 ) 8: 1 .80-2.1 2(4H.m). 2.02(3H,S), 2.84{2H l t,J«6.4Hz). 3.90(3H.s), 3.95(2H.t,J«6.0Hz), 5.45{2H,S), 
6.97(2H.dJ=8 .8Hz). 7.51(2H,d,J-8.2Hz), 7.77(2H l dJ=8.2Hz). 7.84{2H,d,J-8.8H2). 

IR(KBr): 1660. 1645. 1600, 1530. 1283, 1255. 1150 cm* 1 . 

Example 404 



3-Methyl-2'[4-(4-methylbenzoyl)benzytaxy]-6,7,8.9-tetrahydro-4HpyridoI1.2-ailpyrimldin-4-one 

The above titled compound was obtained by subjecting to reaction and process in the same manner as in Example 
40. 

1 H-NMR (CDCI 3 ) 8: 1M-2.05(4H l m) l 2.02(3H t S), 2.45(3H,S), 2.84(2H,U-6.5Hz), a.MPH.tJ-e.OHz), 5.45(2H,s), 
7.28(2H4tJ-8.4H2) ( 7.50(2H,d,J-8.0Hz) p 7.72{2H l d,J-8.0H2), 7.79{2H,d*J»8.4Hz). 

IR<KBr): 1650. 1600, 1530. 1270.1145 cm* 1 . 

Example 405 



6-Methyl-7-[4-(4-methylbenzoyl)benzyloxy]-2 1 3-dihydro-5H-thia2oloE1,2-alpyrimidin-5-one 

The above Wed conpound was obtained by subjecting to reaction and process in the same manner as in Example 
40. 

1 H-NMR (CDCI3) 8: 1.98(3H,s). 2.4S(3H.S). 3.47(2H.t.J-7.7Hz). 4.47(2H.tJ=7.7Hz), 5.43(2H.s). 7.29(2H,d.J=8.4Hz), 
7.49(2H,d,J=8.4H2), 7.73(2H,d 1 J=8.4Hz) p 7.79(2H,d*J-8.4HzJ. 

IR (KB i): 1655, 1600. 1590, 1515, 1390, 1270 an' 1 . 

Example 406 



7-Methyl-8-[4-(4-methylbenzoyl)benzytaxy]-3,4-<flh^Jro-2K6Hpyrlmldo[2, 1 *b][1 ,3)thlazin-6-one 

The above Wed compound was obtained by subjecting to reaction and process in the same manner as In Example 
40. 

1 H-NMR {CDCI3) 8: 1.99(3H.s). 2.20-2.38(2H,m). 2.45(3H.s), 3.l7(2H,U»aOHz) p 4.10(2H,U=5.6Hz). 5.42(2H,s), 
7.29(2H,dJ-82Hz). 7.51(2H.d.J=8.2Hz). 7.73(2H,d,J-8.2Hz), 7.79(2H,d.J O 0.2Hz). 

IR (KBr): 1645, 1585, 1495 cm’ 1 . 
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Example 407 

3-Ethyl-2-methytthit>7-[4-(3,4 ( 5-trimathoo(ybenzoyl)benzyQ-7H-p/irolol2 l 3<llpyrifTOdin-4-one 

s The above titled compound was obtained by subjecting to reaction and process in the same manner as in Example 
49. 

’H-NMR (CDCy 6: 1.36(3H,t.J= 3 7.2Hz). 2.58(3H.s), 387(flH.s). 3.95@H.s), 4.22(2H,q.J=7.2Hz), 5.37(2H.s). 
6.65(1 H,d,J=3.4Hz), 6.77<1H,d,J=3.4Hz), 7.04(2H t s), 7.34(2H,d,J=8.4Hz), 7.78(2H,d,J=8.4Hz). 

io Example 408 

7*[4-(4-t-Butyldimethytsilyloxybenzoyl)benzyl]-3-ethyl*2*methylthio-7H*pyrrolo(2,3-dlpyrimidin-4*one 

The above titled compound was obtained by subjecting to reaction and process in the same manner as in Example 

IS 49. 

’H-NMR (CDCtg) 6: 0.24(6H.S), 0.99(9H,s), 1.36(3H,t,J=7.2Hz), 2.57(3H,S), *22(2H,q,J=7.2Hz). 5.35(2H,s), 
6.65(1 H,d,J=3.4Hz), 6. 75(1 H,d,J=3.4Hz), 6.8S(2H ( d, J=8.6Hz), 7.30(2H,d,J=8.4Hz), 7.73(2H,d, J=84Hz), 

7.74(2H,d.0=8.68z). 

20 Exampla 409 

3-Ethy^7-[4-(4-hydroxybenzoyl)benzyl]-2-m8thylthk>-7H-pyrrC)lo{2 1 3-d]pyrimidin-4-one 

In THF (76.8 ml) was dissolved 7-[4-(4-t-butyWirnethylsilytoxybenzoyl)to^ 

2 s cQpy rim idin-4-one (4.10 g) followed by addition of 1 M*tetrabutylammonium fluoride-THF (7.68 ml), and the mixture was 
stirred for 30 minutes. To this reaction mixture was added water and the THF was distilled off. Then, ethyl acetate was 
added to the residue and the organic layer was separated. The organic layer was washed with saturated aqueous NaCI 
solution and dried over anhydrous sodium sulfate and the solvent was then distilled off under reduced pressure. The 
residue was triturated with ether and the resulting powder was collected by titration, rinsed with ether, methanol and 
30 hexane, and dried to provide the title compound as crystaIBne powder (3.0 g). 

^-NMR (DMSO-de) 6: 1.24(3 8, t,J=7.2Hz), 2.60(3H,s). 4.08(28, q,J=728z), 5.41(2H,s), 6.47(1 H.d,J=348z). 
6.87(2H.d.J=8.6Hz), 7.19(18,d,J-3.4Hz). 7.44(2H,d t J=8.0Hz), 7.63(2H.d.J=8.6Hz). 7.65{2H,d,J*8.0Hz). 

Example 410 

35 

7-[4-(4*Dimethylaminoethoxybenzoyl)benzyl]-3“ethyi-2-methylthio-78-pyrroJo[2,3-dlpyrimidin-4-one 

The above titled compound was obtained by subjecting to reaction and process in the same manner as in Example 

156. 

4 0 ’H-NMR (COCI 3 ) 5: 1.36(3KU=7.28z). 2.35(68,s), 2.58(3H,s), 2.76(2H,t,J=5.6Hz), 4.14{2H,tJ=5.6Hz). 

4*22(2H,q,J=7.28z), 5.35(2H,S), 6.65(1 H,d,J=3.4Hz), 6.75(lH.d,J=3.48z). 697(2H.d,J=8.8Hz), 7.30(21-1^-8.282), 
7.72(28, d,J=a28z), 7.79(2 H.d,J=8.8 Hz). 

Example 411 
45 

3-E1hyl-2-methy1thio-7-[4-(4*nicotmoylmethaxybenaoy0benzylj-7H-pyrTOto[2.3-dlpyrimidin-4-one 

The above titled compound was obtained by subjecting to reaction and process In the same manner as In Example 

237. 

so ^-NMR (CDCy 5: 1 .23(3H.t.J=7.2Hz), 2.60(3H,s). 4.08{2H t q,^7.2Hz) $ 542(2H,s), 5.78(2H,s), 6.47(1 H.d.J=3.4Hz). 
7.14(28^^=8.882), 7.20(18,0,^=3.482), 7.46(2H,d*J=8.2Hz), 7.59-7.64(18.01). 7.69(2H,d,J=8.2Hz), 

7.72(2H,d,J=8-8Hz), 8.32-8.39(1 H,m), 8.86(lH,dd,J=1 -6,4.8Hz), 9.20(lH,d,J=1.6Hz). 

Example 412 
55 

3«Ethyl-2*me<hydthio-7-{4-{4-nrKXphcrfinoethOD(yberizoyl)benzyil-7H'pyrrt>to(2.3-d]pyrirriidin-4*one • hydrochloride 

The above titled compound was obtained by subjecting to reaction and process in the same manner as in Example 
156. 
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’H-NMR (COO3) 8: 1 38(3H,1. J=7 0Hz), 2 58(3H.s). 2.59(4H,tJ*4.7Hz). 2.94(2H,tJ=5.6Hz). 3.74(4H.»,J-4.7Hz). 
4. 1 9(2H.t. J =5 6Hz) . 4.22{2H.q,J-7.0Hz). 5.35(2H.s). 6.66(1 H,d,J=3.4Hz). 6.75(1 H.d.J=3.4Hz). 6.98(2H.d.Ja8.8Hz). 
7.30(2H,d.Jn82Hz). 7.72(2H.d,J«8.2Hz), 7.80(2H,dJ=8.8Hz). 

5 Example 413 

3*Ethyl*2*methyllhio-7-[4^4-piperidinoe!hoxybenMyl)ben2ylJ-7H*pyrrolo(2.3-d]pyriniidin-4-one • hydrochloride 

The above titled compound was obtained by subjecting to reaction and process in the same manner as in Example 

10 156. 

’H-NMR (CDCI 3 ) 6: 1.36(3H,tJ=7.2Hz), 1.37-1.52<2H,m), 1.54-1. 68(4 H.m), 2.51 (4H.t. J=5.6Hz), 2.58(3H,s), 
2.80(2H,t,J-6.2Hz). 4.18(2H.»,J-6.2Hz), 4.21(2H.q,J=7.2Hz), 535<2H,S). 6.65(1 H.d,J-3.4Hz), 6.76(1H,d,J=3.4Hz), 
6.96(2H,d,J=9.0Hz). 7.31(2H.d,J=8.4Hz) > 7.72(2H.d,J-8.4Hz], 7.79(2H,dJ-9.0Hz). 

is Example 414 

7.(4.(4-Fiuorobenzoyl)benzylJ-5-methyl-7H-pyrrolo[2,3-d]pyfimidIn-4(3H)-one 

7^4.(4^| UCM x)ben2oyl)benzyi]-5-methy1*2-methylthio-7H-pyrrolo(2.3-d]pyrimidin-4(3H)-or>e (775 mg) was dissolved 
20 in a mixture of DME (100 ml), ethyl acetate (100 ml) and methanol (80 ml). After addition of acetic add (2.5 ml). Raney 
nickel was added . After confirming dlsapperance of the starting compound, the catalyst was filtered off. The solvent was 
then distilled off under reduced pressure. The residue was pulverized with ether, and the crystalline powder was col- 
lected by f ^ration, rinsed with ether, and dried to provide the title compound (529 mg). 

^-NMR (DMSO-ds+CfeO) 8: 2.29{3H,s), 5.39{2H,s), 6.96(1H,s), 7.33{2H,d,J=8.1Hz), 7.37(2H.d.J=8.8Hz), 
25 7.69(2H,d.J«8.1 Hz), 7.80(2H ( dd,J-5.6,8.8Hz), 7.86(1 H,s). 

Example 415 

3-Ethyl*7-[4K4-hydraxybenzoyl)benzyn-5-m«hyl-7H-pynroloC2,3-cQpyrimlclin-4-one 

30 

The above titled compound was obtained by subjecting to reaction and process in the same manner as in Example 
49. 

^-NMR (DMSO-ds+DgO) 8: 1.25(3H,t,J-7.2Hz) ( 2.30(3H,s), 3.96(2H,q,J-72Hz), 5.36(2H,s). 6,07(2H,d,J=8.6Hz), 
8.97(1 H,s), 7.33(2H.d.J*=8.2Hz). T63{4H.d.J=8.6Hz), 8.l9(1H,s). 10.43(1H,s). 

35 

Example 416 

7[4-(6-ChloronkX3tinoy1)benzyl]-3-«hyl-5-methyl-7hH3yrrolo[2 ( 3-dlpyrimidHi-4*one 

40 The above titled compound was obtained by subjecting to reaction and process In the same manner as in Example 
49. 

^-NMR (CDCI3) 8: 1.41{3H.t,J=7.2H2), 2.44(3H 1 d,J=1.0Hz), 4.05(2H,q l J=7.2Hz) ( 5.36(2H,s), 6.60(1 H,d,J=1.0Hz), 
7.30(2H,d,J«8.2Hz), 7.47(1 H,d,J=a4Hz), 7.75(2H,d.J=8.2Hz), 7.84<lH ) s) 1 8.07(1 H,dd,J=2. 4 ,8.4Hz). 

8 74(1H,dvJ-2.4Hz). 

45 

Example 417 

3-Ethyi-5-mefTyi-7-|4-(4-tr»luoromethylbenzoy1)benzyl}-7H-pyrrolo[2,3-cf|pyrlmWln-4-on9 

so The above titled compound was obtained by sutjecting to reaction and process in the same manner as in Example 

49. 

'H-NMR (CDCy 8: 141{3H.t,J=7.2Hz). 2.43(3H,s), 4.05(2H,q.J«7.2Kz), 5.35(2H t s), 6.59(1H,$), 7.28(2 H,d.J«8.6Hz), 
7.74(2H,d,J=8.0Hz), 7.76(2H.d,J=8.0Hz). 7.83{1H,S), 7.87(2H,d,J»8.6Hz). 
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Example 418 

3-EthyU5-methyl*7-[4-(4i)henylpipera2inomethylberttay0b9nzy(|-7H^rToloI2,3'd)pyrirnidin-4-on8 

s The above titled compound was obtained by subjecting to reaction and process in the same manner as in Example 

49. 

1 H-NMR (CDCy 6: 1.41(3H,U-7.2Hz), 2.44{3H.d i J=1.0Hz) l 2.64<4H.U»5.lHz), 3.22(4H.t>5.lHz), 3.S4(2H,s). 
4.G6(2H.q,J=7.2Hz) > 5.34<2H.6), 6.60(1 H,d.J=1.0Hz), 6.86(1 H.t.Jo&OHz), 6.93(2H,d,J=80Hz), 7.26(2H.d,J=B.4Hz), 
7.27(2H,d.J»8.0Hz), 7.47(2H.dJ**8.2Hz). 7.76(2H.d 1 J=8.4Hz). 7.77(2H.d.Jo8.2Hz). 7.83(1 H.S). 

10 

Example 419 

3- E1hyl-5-methyl-7- [4-(4-morpfKtinoethaxybenzoyl)benzyl]“7H-pyrrolo{2,3-d|3yrimkJin-4^ e • hydrochloride 

is The above titled compound was obtained by subjecting to reaction and process in the same manner as in Example 
156. 

1 H-NMR (CDCI3) 6: 1.40 (3H,t,Jo7.2Hz), 2.43(3H,d,J=1.2Hz), 2.59{4KU=4.7Hz), 2.84(2H,t,J=5.7Hz) ( 

3.74(4H.t,J=4.7Hz), 4.05(2 H.aJ=7.2Hz), 4.19(2H,t,J-5.7Hz>, 5.33(2H,s), 6.60(1 H,d.J=*1.2Hz), 6.95(2H.d.J=8.8Hz), 

7. 26(2 H.d , J =8.2Hz). 7.71(2H.d.J=8.2Hz), 7.79(2H.d.J=8.8Hz), 7.84(lH,s). 

20 

Example 420 

3-Ethy1-5-methyl*7-[4-(6i)iperidinopyperidiny(nk»tinoyl)benzy1]-7H-pyrrolo(2,3-d]pyrimkiin-4-one-2hydrochloride 

25 The above titled compound was obtained by subjecting to reaction and process in the same manner as in Example 
158. 

^•NMR (CDCI3) 5: 1 .4 1 (3H,t,J=7. 2H2), 1.46-2.Q2(10H,m), 2.43(3H.S), 2.54(4H,t,J=5.1Hz), 2.55-2.67(lH,m). 
2.93 (2H,dt,J-2.66 13.0Hz), 4.06(2H,q.J»7.2Hz) l 4.54(2H.d,J -13.0Hz), 5.33(2H,s). 6.58(1 H,b), 6.67(1H,d,J=9.0Hz), 
7.25(2H,d,J=8.2Hz), 7.69<2H.d 1 J*8.2Hz), 7.83(1 H,s), 8.00(1 H.dd.J=2.2&8.2Hz), 8.55(1 H,d.J=2.2Hz). 

30 

Example 421 

7-[4-[4^4-N*t-^o^cartx)nylpipertdylmethoxy)benzoynt>enzy1]0 1 3 dimethyl -xanthine 

35 The above titled compound was obtained by subjecting to reaction and process In the same manner as In Example 
156. 

mp. 163-1 65°C 

^-NMR (CDCI3) 8: U-1.4(2Km), 1.47(9H,S), 1.7-2. 1(3H,m). 2.76(2H,t,J-12.7Hz), 3.41(3H,s), 3-61(3H t e) t 4.1- 
4.3(2 H,brm), 5.59(2H,S), 6.93(2H ( ABq,J=8.6Hz), 7.40(2H.ABq,J-7.9Hz), 7.65(1H,S), 7.74(2H,ABq,J=7.9Hz), 

40 7 78(2H,ABq,J=8.6Hz). 

IR (KBr): 1699, 1664, 1655, 1599, 1257 cm* 1 . 

Example 422 

45 l.3-Dimeithyl-7-[4-[4-(4-piperidyirriethoxy)benzoyl]benzy1]xanthine monohydrochloride 

In tetrahydrofuran (5 ml) was dissolved 7-[4-[4-(4-N-1ert-birtoxycarbonyfciperidylmethOKy)benzoyl]benzyl]-1,3- 
dimethylxanthine (366 mg), followed by dropwlse addition of 4N-HCt/ethyl acetate (0.78 ml) under ice-cooling. The mix- 
ture was stirred at 50*C overnight and, then, refluxed for 8 hours. The reaction mixture was concentrated and the soBd 

so residua was collected by libation and rinsed with ethyl acetate to provide the title cortfMund as white powder (227 mg), 
m.p. 243-245°C 

'H-NMR (DMSO-dg} 6: 1.3-1 .7(2H,m). 1.8-2.2(3H,m). 2.8-3.0{2H,m), 3.2-3.5(2H,m), 3.22(3H,s). 3.45(3H.s), 
3.98(2H.d.J=60Hz). 5.61 (2H,s), 7.08(2H.ABq 1 J-a8Hz), 7.46(2H.ABq,J=8-2Hz), 7.66(2H. ABq.J=8 2Hz). 

7.72(2H.ABq,J=8.8Hz). 8.38(1 H.s). 

55 IR (KBr): 1707, 1662. 1599, 1259. 1171 cm’ 1 
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Example 423 

1.3- Dimethyl-7-[4-(4-(4-N-methy^peridyimethoxy)bemylxanthine 

5 The above titled compound was obtained by subjecting to reaction and process In the same manner os in Example 

156. 

m.p. 128-130°C 

^NMR (CDCy fi: 1.2-2.2(7H,m), 2.35(3H,s). 2.9-3.1(2H,m), 3.41(3H,s), 361(8H,s), 3.89(2H,d.J*5.4H2), 5.59{2H,s). 
6.92(2H,ABq,J-8.8Hr). 7.40(2HABqjJ=8.2Hz), 7.65(1 H.s). 7,7-7.9<4H.m). 
io IR(KBr): 1713, 1664, 1597, 1252,1173.758 cm* 1 . 

Example 424 

7-[4-[4-[1 (4-N-t-Biitoxycaft>onylpiperidyf)ethoxy]ben20yl]benzyl-1 ,3-xanthine 

15 

The above tided compound was obtained by subjecting to reaction and process in the same manner as in Example 

156 . 

m.p. 149-1 51 “C 

’H-NMR (CDCfe) 6: 1 1-1.3<3H,brm), 1.6-1.8(4HJbrm). 1.46(9H,s). 2.71(2H.tJ=13.7Hz). 3.42{3H,S), 3.61(3H.s), 4.0- 
20 4.2(4H.brm), 5.59(2Ks). 6.93(2H,ABq,J=8.8H2), 7.40(2H.ABq,J=8.0Hz). 7.65(1H.s). 7.74(2H.ABq.J=8.0Hz). 

7. 78(2H,ABq,J=8.8Hz). 

IR (KBr): 1705. 1664, 1254. 1176 cm* 1 . 

Example 425 

25 

1 .3- Dimethyl-7-[4-[4-[1 -(4-piperidyl)ethaxy]beri2cyqbenzyqxanthine • hydrochloride 

1 .3- Dimethyl-7-{4-[4-(1-(4-ptperidyi)ethoxy]ben2oyl]ben2y1]xanthine monohydrochloride 

30 In letrahydrofuran (10 ml) was dssohred 7-{4-[4-[1-(4-N-tert- butoxycaitx)nylp!perldy 1 )ethaxy]benzoyl}b 0 n 2 yM ,3- 
xanthine (454 mg) followed by dropwise addition of 4N-HO/ethyl acetate (0.94 ml) under ice-cooling. The mixture was 
stirred at 50°C overnight and then refluxed for 2 days. This reaction mixture was concentrated and the solid residue was 
collected by f Stratton and rinsed with ethyl acetate-ether to provide the title compound as white powder (403 mg). 
m.p. 240 -2 42° C 

35 ’H-NMR (DMSO-dg) 6: 1.2-2.0(7H.brm), 2.7-3.0(2H,brm), 321(3H,s), 3.2*3 .3(2H,m), 3.44{3H,s), 4.1-4.2(|2H l brm) l 
5.61 (2H,s). 7.06(2H,ABq,J°9.0Hz), 7.45(2H.ABq,J=8. 1 Hz), 7.66(2H,ARqJ-a.1H2). 7.71<2H,ABq t J-9.0Hz). 

8.33( 1 H,s), 8.4-8.8(2H,brm). 

IR (KBr): 1684, 1653. 1601, 1257cm* 1 . 

40 Example 426 

1 .3- Oimethyl-7-[4-[4-I1 -(4-N-methytpiperidyf)ethoxy|t>enzoyl]benzyqxanthine 

In acetonitrile-methanol (4 ml-2 ml) wa&disaotved 1^<limetoyl-7-[4-[4-[1-(4i)ipertoyl)elhoxy>>enzoylpaenzyl|xan- 
45 thine monohydrochloride (202 mg), and followed by addition of 37% formalin (0.045 ml), sodium cyanoborohydride (38 
mg) was further added under ice-cooling. The mixture was stirred at room temperature for 1.5 hours, then adjusted to 
pH 5 with acetic acid, and concentrated. To the residue wore added ethyl acetate and aqueous N&HOO3 solution. The 
ethyl acetate layer was washed with aqueous NaCI solution, dried over anhydrous magnesium sulfate, and concen- 
trated. The residue was purified by silica gel column chromatography to provide the tide compound as white powder (34 
50 mg, 18%). 
m.p. 213-214°C 

’H-NMR (CDCI3) 6: 1 .2-2.1 (9H,m), 2.29pH,S), 2.8-3.0(2H ) brm) r 3.42(3H,s), 3.61(3H,s), 4.08{2H f t.J=6.3Hz), 
5.59(2H,s). 6.93(2H.ABq.J«8 8Hz), 7.40(2H.ABq,J=7.6Hz). 7.65(1 H, s). 7.75(2H,ABq,J=7.6Hz), 7.79(2H,ABq,J=8.8- 
H z). 

55 IR(KBr): 1716, 1662, 1525, 1255cm* 1 . 
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Example 427 

7-[4-(4-Chloroben2oyQbenzykxxy]-6-rnethyl-2,3-dihydro-5H*thiazoto[3 ( 2-a]pyrimidin-5-one 

5 To a solution of 7-hydroxy^mathyl-2 ( 3-cihydrc>-5H-thfa20lo[3 P 2-alpyrirwiin-5-one (1 .0 g) and potassium carbonate 

(750 mg) in DMF (15 ml) was added 4-(4-chlorcbenzoyl)benzyl bromide (2.0 g) and the mixture was stirred at 60*C for 
2 hours. This reaction mixture was concentrated and the residue was purified by si lea gel column chromatography 
(hexane-ethyl acetate = 1 :1) and recrystalized from isopropyl ether to provide the tWe compound as odorless solid (200 
mg). 

to ’H-NMR (CDCI 3 ) 5: 1.97(3H.s). 3.47(2H,U=7.0Hz). 4.46(2Ht,J=7.8Hz). 5.43(2H,s), 7.46(2H.d,J«8.0Hz), 

7.50(2H.d.J=8.0Hz). 7.76(2HxU=80Hz). 7.78(2H 1 d,J=8.0Hz). 

IR(KBr): 1650, 1515, 1390 cm 1 . 

Formulation Exarrple 1 (amount per tablet) 

is 



(1 ) Compound of Example 1 5 


10.0 mg 


(2) Lactose 


60.0 mg 


(3) Corn starch 


35.0 mg 


(4) Gelatin 


3.0 mg 


(5) Magnesium stearate 


2.0 mg 



Using 0.03 ml of a 10 wt. % aqueous solution of gelatin (3.0 mg as gelatin), a mixture of 10.0 mg of the compound 
■jc of Example 15, 60.0 mg of lactose and 35.0 mg of corn starch was passed through a 1 mm siwe, granulated, dried at 
40* C, and resieved. The resulting granules were mixed with 2.0 mg of magnesium stearate and tie mixture was com- 
pressed. The resulting core tablet was sugar-coated with a suspension comprising sucrose, titanium dtoxide, talc and 
gum arable and, then, glazed with beeswax to provide a coated tablet. 

os Formulation Example 2 (amount per tablet) 



( 1 ) Compound of Example 15 


10.0 mg 


(2) Lactose 


70.0 mg 


(3) Corn starch 


50.0 mg 


(4) Soluble starch 


7.0 mg 


(5) Magnesium stearate 


3.0 mg 



so Using 0.07 m! of an aqueous solution of soluble starch (7.0 mg as soluble starch), a mixture of 10.0 mg of the com- 

pound of Example 15 and 3.0 mg of magnesium stearate was granulated, dried, and blended with 70.0 mg ol lactose 
and 50.0 mg ol corn starch. The mixture was compressed to provide a tablet. 

Test example 1 

53 

In vitro prostate carcinoma cell proliferation inhibition assay 

Prostate carcinoma cell Sne PC-3 cells were suspended in Ham's F-12K medium (Flow Laboratories or Daintppon 
Pharmaceutical Co.. Ltd) supplemented with 10% fetal calf serum, and seeded in a 96-well microtiter plate (5000 
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cells/50 or 75 pi/well). The plate was then incubated in a 5% COa incubator at 37°C. On the following day. a 3-fold dilu- 
tion series with the medium with serum of the test compound in N,N-dimethylfdrmamide (DMF) (50 or 25 pt/well) were 
added (final volume 100 plfcell) and the plate was incubated tor another 3 days. Following addition of a tWazolyltetra- 
rolium (MTT) solution, absorbance based on the viable cell number was determined Tada et al.. Journal of Irrvnuno* 
s logical Methods. 157 (19861". With the estimated cell number in the control group to which the test compound 
solution was not added being taken as 100%, the percentage of the estimated call number in each test group was deter- 
mined and the concentration (ICgo value) of the ted compound which was required tor 50% inhibition of the estimated 
viable cell number in the control group was calculated. The results are presented in Table 1 . 
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Table i 



Compound 
(Exampl No.) 


iCsotnM) PM 


37 


6 


50 


9 


55 


<1.52 


57(A) 


5 


57(B) 


9 


62(A) 


<1.52 


66 


8 


84(A) 


2 


94 


2 


96 


<1.52 


124 


8 


129(A) 


<1.52 


132(A) 


2 


138 


<1.52 


144 


<1.52 


148 


<1.52 


158 


4.5 


169 


<1.52 


181 


3 


184 


<1.52 


189 


1.9 


193 


2 


214 


52 


217 


<1.52 


228 


7 


234 


7 


252 


< 1:52 


329 


2.6 


365 


6.2 


385 


4.6 


406 


0.94 



It is apparent from Table 1 that the conpounds of the present invention show a potent cell proliferation-inhibitory 
55 effect on prostate carcnoma cell line PC-3. 
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Test example 2 

Inhibitory action of the test compounds against the growth of subcutaneously implanted tumor 

5 The human prostatic carcinoma ceils PC-3, which are maintained in vitro, were harvested using 0.05% trypsin, 
washed with Ham s F12K medium containing 10% serum, and then suspended In PBS (phosphate-buttered saline) at 
a concentration of 3X1 0 7 cells/ml. 

The aliquot of 100 pi whs transplanted into the right central flank region of a 7-week old, male BALB/c nu/nu mouse 
using a syringe with a 25 gauge needle. After the size of the resulting tumor mass was measured on the 25th day after 
to the transplantation, the mice were divided into groups of five animals (the average tumor volume of each group was 
between 162 and 1 76 mm 3 ), and then the treatment with test compounds was commenced Tumor volume was calcu- 
lated aocording to the formulation: tumor volume - 0.5 x (the longest diameter) x (the shortest diameter) 2 after two- 
dimensional measurement of the tumor mass by a caliper. The test compounds were suspended in 0.5% methytceHu- 
lose/pbysiologicaJ saline, and subcutaneously injected at a volume of 10 jil/g body weight 
ts Thereafter the test compounds were administered every Monday, Wednesday and Friday tor 3 weeks. The inhibitory 
action was assessed on the 46th day after the transpianation by the ratio of tumor volume gain of treated groups to that 
of the control group(T/C %). 

The dosage of the test compounds was expressed as mg/kgfchot 



Example No. 


Dosage 

(mg/Kg) 


No. Of 
animals 


Tumor volume 
gain (mm 3 ) 


T/C(%) 


control 


* 


5 


902 i 149* 


100 


7 


80 


5 


445*110 


49 


42 


80 


5 


329 * 252 


36 



The results are shown in Table 2. All the test compounds suppressed the growth of human prostatic carcinoma cell 
strain PC -3 transplanted into nude mice. 

35 Since the antitumor agents of this invention exhibits activity for suppressing the tumor growth in vivo, it is useful for 
the therapy of intractable solid tumors including, tor example, prostatic cancer. 

Test example 3 

40 inhibitory action of the test compound against the growth of subcutaneously Implanted tumor 

The human prostatic carcinoma cells PC-3, which are maintained in vitro, were harvested using 0.05% trypsin, 
washed with Ham’s F12K medium containing 10% serum, and then suspended In PBS (phosphate-buffered saline) at 
a concentration of 3X10 7 ceUs/lml. 

45 The aliquot of 1 00 m 1 was transplanted into the right central flank region of a 7-week old. male BALB/c nu/nu mouse 
using a syringe with a 25 guage needle. After the size of the resulting tumor mass was measured on the 32nd day after 
ihe transplantation, the mice were divided into groups of five animate (the average tumor volume of each group was 
between 273 and 293 mm 3 ), and then the treatment with test compound was commenced. TUmor volume was calcu- 
lated aocording to the formulation: tumor volume - 0.5 x (the longest diameter) x (the shortest diameter ) 2 alter two- 

50 dimensional measurement of the tumor mass by a cafiper. The test compound was suspended in 0.5% methyteellu- 
lose/phystological saline, and orally administered at a volume of 10 jii/g body weight. Thereafter the test compound was 
administered once a day for 3 weeks. The inhibitory action was assessed on the 53rd day after the transpianation, the 
first day after the last administration, by the ratio of tumor volume gain of treated groups to that of the control group (T/C 
%). The dosage of the test compounds was expressed as mg/kgfehot 

55 
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Table 3 



Example Na 


Dosage 

(mgfcfl) 


No. Of 
animals 


Tumor volume 
gain (mm?) 


T/C (%) 


control 


- 


5 


13171 204* 


100 


169 


75 


5 


6971199 


53 



a: mean ±SD 



The results are shown in TaUe 3. The test compound stressed the growth of human prostatic carcinoma cell 
strain PC-3 transplanted into nude mice. 

rs Since the antitumor agents of tils Invention exhibits activity for suppressing the tumor growth in vivo, it is useful for 
the therapy of Intractable solid tumors including, lor example, prostatic cancer. 

Test example 4 

20 Inhibitory action of the test compound against the growth of sifocutaneously implanted tumor 

The human prostatic carcinoma cells PC-3, which are maintained in vitro, were harvested using 0.05% trypsin, 
washed with Ham’s F12K medium containing io% serum, and then suspended in PBS (phosphate-buffered saline) at 
a concentration of 3X1 0 7 ceto/ml. 

2 S The afiquot of 100 jil was transplanted into the right central flank region of a 7-week old, maleBALB/c nu/hu mouse 
using a syringe with a 25 gauge needle After the size of the resulting tumor mass was measured on the 31st day after 
the transplanation, the mice were divided into groups of five animals (the average tumor volume of each grojD was 
between 273 and 293 mm 3 ), and then the treatment with test compound was commenced. TUmor volume was calcu- 
lated according to the formulation: tumor volume a 0.5 x (the longest diameter) x (the shortest diameter) after two- 

so dimensional measurement of the tumor mass by a caliper. The test compound was suspended in 0 5% methylcelfu- 
lose/physiological saline, and orally administered at a volume of 1 0 pl/g body weight Thereafter the test oompound was 
administered once a day for 3 weeks. The inhibitory action was assessed on the 52nd day after the transplanation, the 
first day after the last administration, by the ratio of tumor volume gain of treated groups to that of the control group (T/C 
%). The dosage of the test oompound is expressed as mg/kg/shot. 

35 



40 



45 



Table 4 



Exarr^le Na 


Dosage 

(mgAg) 


No . Of 

animate 


Tumor volume 
gain (mm 3 ) 


T/C (%) 


control 




5 


1 41 0 ± 434“ 


100 


385 


25 


5 


893 1247 


63 


385 


50 


5 


7321 156 


52 


385 


75 


5 


5961 176 


42 



a: mean ± SD 



sc The results are shown in Table 4. The test compound suppressed the growth of human prostatic carcinoma celt 
strain PC-3 transplanted into nude mice in a dose-dependent manner. 

Since the antitumor agents of this invention exhibits activity for suppressing the tumor growth in vivo, it is useful for 
the therapy of intractable solid tumors including, tor example, prostatic cancer. 

The compound of the present invention has excellent antttumoral activity and displays potent efficacy in the treat- 
55 ment of refractory carcinomas and prevention of metastases to remote organs. 

Claims 

1. A compound of the formula: 
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A-Z-Ar’-CO-Ar 2 

wherein ring A is an optionally substituted condensed pyrimklncne or condensed pyridazinone ring; Ar 1 and Ar 2 
are independently an optionally substituted ring; Z is a divalent group, or a salt thereof. 

s 

2. A compound according to claim 1 , ring A is an optionally substituted condensed pyrlmldlnone or condensed pyri- 
dazinone ring, which is condensed between (i) a Cg. 14 aromatic hydrocarbon. Cg^o cydoalkane or mono- or di-bet- 
erocycfic ring which contain 1 to 4 hetero atoms selected from nitrogen, corygen and sulfur and <ii) a pyrimkfinone 
or pyridazinone ring. 

10 

3. A compound according to claim 1. ring A is an optionally substituted pyrroto(2.3-dlDyrif«dirv4-one. pyrrolo[3.2- 
d]pyrimidin-4-one, pynrolop 1 4-d]pyrirnidin-4-one i pyrazoto(3,4<flpyrimidirv4-one, pyrazdo[4,3-d]pyrimidin-7-one, 
6-oxopurine. Imldazoll ,2-a]pyrimWln-5-one. imidazo[1 ( 2-a]pyrimidin-7-one, thienop.S-djpyrimidin^-ono, 
thieno[3 t 4-d]pyrimkJin-4-one, thieno[3,2-dJpyrirmdin-4-one. furop.S-cdpyrimidin^one, furop,4-d]pyrimidh-4-one. 

is furo[3,2-d]pyrimkjin-4-one, tsoxazolo[5,4-d]pyrimic£rv4-one, isoxazolo[4,5-dlpyrImkiIn-7-one ( oxazolo[5,4-d)pyrimi- 
din-4-one, oxazolo[4,5<l]pyrlmldln-7-one > thlazolo[5,4*dlpyrimidln-4-ona, thlazo^.SHdJpyrimidln^-one, Isothla- 
zolo[5,4-d]pyrimidin-4-one, isothiazolo[4,5-d]pyrimidin-7-one. triazolo[4,5-d]pyrlmidln-4-one, i,2,4-triazoloI1,5- 
a]pyrimidin-7-one.dihydrocyclopenta[cQpyrlrnidin-4-ona 5H-or 7H-<^dopenta[d]pyrimidin-4-one, pyrido(2 1 3-dlpyri* 
mfcfin-4-one, pyrido[3,2-d]pyrimidin-4-one. pyrbo{4.3<tlpyrimidin-4-qne, pyridol3.4-dlpyrimidin-4-orte. pteridin-4- 

20 one, quinazofin-4-one, pyridc[t ^-aJpyrirTadin^-one, pyrimido[1,2-ajpyrimidin-4*one, thiazolo[3,2-alpyrirnidin-5- 
one, oxazofc^,2-a]pyrimldln-5-one, pyrrolo[1,2-a3pyrimidln-4-one, pyr[mttop,4-aJpyrimidin-4-one, pyrirrido[4 t 5- 
dlpyrimidin-4-one. pyrimido[5,4-<flpyrimkfin-4-one, pyridazino[2.3-a]pyrimidin*4-one. pyridazino[4,3-dtarrimidin-4- 
one. pyridazinop.4-d]pyrinnidin-4-one, xanthine, uric add. pyrrolo[3,2-dIpyrimidin-2,4-diona. pyrroloJ2 I 3-d]pyrimi- 
din-2.4-dione. pyrrolo(3.4-d]pyrimidin-2,4-diond, pyrimido[2,1-bI[1.31thiazii>6-one, pyrimido[2,1 -b][1 ,3]oxazin-6- 

25 one, imidazo|2, l-b]quinazoiin-5-one. cyclopento[d£midazoll ,2-a]pyrimidin-5-one. cydopento[d]im*dazo[i ,2-alpyri- 
midin-5-one. pyridazino[4,5-b]-1.5-Gxazepin-9(8H)-one, pyridazino|4,5-b]-1,4-a>cazri-8(7H)-one. pyrrolop.4-dlpyri- 
dazin-4(5H)-ons, pynotop.3-dlpyridazin-7(6H)-one, pyrrolop.a-dlpyridazIn^KSHJ-one, lmWazo[4,5^lpyridazin- 
4(5H)-one, imidazo[4.5-clpyrtda2in-4(5H)-one, pyrazdoC4.3-d!]pyitdazirv4(5H)-one, pyrazolo(3,4-d]pyrldazln-4(5H)- 
one. triazolo[4,5-d]pyridazin-4(5H)‘One 1 pyrido[2,3Hd]pyridazin-5<6H)-one or thlazolo[4,5-d]pyrfdazin-7(6H)-one, 

30 which may be partially reduced. 

4. A compound according to daim 1, wherein ring A is an optionally substituted condensed pyrimidione ring irfiich is 
condensed between (i) a Cg.u aromatic hydrocarbon, C^o cycloalkane or mono- or diheterocydic ring which con- 
tain 1 to 4 hetero atoms selected from nitrogen, oxygen and sulfur and (a) a pyrimidione ring. 

35 

5. A compound according to daim 4, wherein the condensed pyrimitfinone ring is pyrrdo[2,3-d]pyrimidin-4-<me, 
qunazolin-4-one, pyrkktfl ,2-aJpyrimi<Sn-4-one, thjazolop,2-alpyrimidin-5-onB, pyrimklo[2 ( l-b]thiacfin-6-one or \rri- 
dazo[2.i-b]quinazoiln-&one. which may be parttafiy reduced. 

40 6. A compound according to claim 1, wherein Z is a divalent Ci_ 6 aliphatic hydrocarbon group which may contain -NH* 

. -O- or S- 

7. A compound according to daim 1, wherein Ar 1 and Ar 2 are independently an optionally substituted aromatic rmg. 

45 8. A compound according to daim 1, wherein Ar 1 is a para-substituted benzene or para-disubstituted benzene. 

9. A compound according to claim 1 , wherein Ar 2 - is an optionally substituted phenyl, pyridyl. indolyl. pyrrol yl, thienyl, 

piperidlno, piperazino or morpholino group. 

so 10. A oompound according to daim 8, wherein Ar 2 - is an optionaly substituted phenyl group. 

11. A compound according to claim 1 , wherein Ar 2 - is an optionally substituted piperidlno, piperazino or morpholino 
group. 

55 1 2. A compound accorcfing to claim 1 , wherein Ar 2 may have 1 to 5 substituents selected from the group consisting of 

a halogen, C^q alkyl, C 2 -io alkenyl. Cg.io alkynyl, € 3-10 cydoalkyl. C 3.5 cydoalkyi-C 16 alkyl. C^o alkoxy. C 2.10 
alkenyloxy. Cg.io alkynyloxy, Cg . 14 aryloxy, Cj^ G aralkyloxy, Cvio alkytthio, C 2.10 alkenyfthio. C 2.10 alkynylthia C 5 . 
14 arylthio, C 7 . 16 aralkytthio. C^to alkyteutfinyi, C 2 _ 10 alkenylsulinyl, C 2.10 alkynyteulfinyl, Cg.^ arylsulfinyl. Cmo 
alkyteuKonyl, C 2 .io alkenytsutfonyl, Cg.to alkynylsulfonyl, Cg.^ arylsulfonyl. carbamoykwy, mono- 01 di-Ci .10 alkyl- 
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carbamoytoxy, pbosphonooxy. mono- or di-C^o alkylphosphonoaxy. oxo, nrtro. cyano, stilfo, hydroxyl, amino, 
mono- or di-C^io alkylamino. mono- or di-C 7 .i 6 aralkylamino. cyclic amino, carboxyl, mercapto. carbamoyl, mono- 
or di-Cvto alkyfcaibamoyl. mono- or cfi-C 6 . 14 arylcarbamoyl C V io alkoxy-carbonyl, Cg-io alkenylaxy-carbonyl, C^. 
10 alkynytaxy-carbonyl, Ce-i* arylooty-carbonyl, Cm 0 alkyteuffonytemino, O7 . 16 aralkyl, C6-14 aryl, styryl, Ce _ 14 
5 arylirrono, aromatic heterocyclic, formyl. C t .io alkyt<art>onyt. C 2 .io alkenyl-carbonyl. C^-io alkynyl -carbonyl. C 6 . 14 
aryl-carbonyl. C 1 acylantino, -CO-Q (Qi$a substituted amino) and C^io acyloxy groip, which may be substi- 
tuted by 1 to 3 substituents selected from the group consisting of a halogen, C V e alkyl, Ca . 6 alkenyl, C2.6 alkynyl, 
C3 . 6 cycloalkyl, carboxyl, hydroxyl, cyano, nrtro, sdfo, phosphono, oxo, alkoxy, C V 3 alkylenedaxy, Cg . 10 ary- 
laxy, Cy.u aralkyl axy, mercapto, Ct -6 alkylthlo, Cs-io arylthk* Cm* aralkytthlo, carbamoyl, mono- or dl-C^ alkyl- 
10 carbamoyl, amino, mono- or di-C 1 . 6 alkylamlno, cycle amino, mono- or di-C^ arafcytamino, C^o aryl, C 7 . 14 
aralkyl, formyl, C ,. 6 alkylcaibonyl, C $. 10 aryl-carbonyl, afcoxy-carbonyl, C^e acyloxy, aromatic heterocyclic 
and aromatic heterocyclic thfo, and further which may be substituted by 1 to 3 substituents selected from the group 
consisting of a halogen. C^.5 alkyl Cg.g alkenyl, alkynyl, G^e cycloafcyl, carboxyl, hydroxyl cyano. nitro, sutto. 
phosphono, oxo, C vs alkoxy, C ^ alkylenedkjxy, Cg. 10 arylaxy, aralkyloxy, mercapto. Ct. 6 alkyithio. C 6 . 10 
15 arytthio, Gy.^ aralkylthio. carbamoyl, mono-or di-C^g alky (carbamoyl, amino, mono- or di-Cve alkylamino. cyclic 
amino, mono- or dhC 7 . 14 aralkylamino. C$.10 aryl. C7.H aralkyl, formyl Ci.$ alkyl-carbonyl, Cs.10 aryl-carbonyl, C v 
6 alkoxy -carbonyl. acyloxy, aromatic heterocyclic and aromatic heterocyclic thio. 

13. A compound of the formula: 

20 



A-Z' 

25 



CO-Ar ! 



wherein ring A is an optionally substituted condensed pyrimidinone or condensed pyridazinone ring; Ar 2 is an 
optionally substituted ring; Z* is a divalent Cv$ aliphatic hydrocarbon group which may contain -NH-, -O-or -S-. or 
a salt thereof. 

14. A compound according to claim 13. wherein the moiety of A-is a moiety: 



35 



40 



45 



50 
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wherein A 1 and A 2 are independently an optionally sibstrtuted 5- to 8- member ed carbocyclic or hatero-cydic ring; 
R 1 and R 2 are independently a hydrogen, halogen, alkyl. halo-Cj.6 afcyl, hydroxyl, C|.e alkoxy. hato-Ci-s 
alkoxy, alkyttftio or halo-Cve altyWtio group 

5 19. A oonnpound according to daim 13, wherein the moiety of A is a moiety: 




is 

wherein all symbols are of the same meanings as defined In claim 14. 
16. A oonnpound according to daim 14, wherein the moiety of A-is a moiety: 



20 



25 




wherein all symbols are of the same meanings as defined In claim 14. 

30 17. A compound according to daim 14, wherein R 1 and R 2 are independently a hyttiogen or a alkyl. 

18. A oonnpound according to 1 4, wherein the S to B-membered carbocyclic or heterocyclic ring is 5- to 8-membered 
ring optionally containing 1 to 4 hetero atoms selected from nitrogen, oxygen and sulfur. 

35 19. A compound according to claim 18, tie 5- to 8-mentoered ring is (i) a cyclopentane, cyclohexane, cycloheptane, 

benzene or (ii) an imidazole, pyridine, thiadine. thiarole, oxazole, thiophene, pyrrole, pyrazole, pyrazine, pyrimidine 
which may be partially reduced. 

20. A compound according to daim 13, wherein Z* is a alkylene which may contain -O- or -S-. 

40 

21. A compound according to daim 1 3, wherein Ar 2 - is an optionally substituted phenyl, pyrldyl, Indolyl, pyrrolyl, thienyl, 
piper idino, piperazine or morpholine group 

22. A compound according to daim 13, wherein Ar 2 - is an optionally substituted phenyl group. 

45 

23. A compound according to claim 13. wherein Ar 2 - is an optionafly substituted pjperiefina piperazino or morphdino 
group 



so 
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24. A compound according to claim 13, wherein the moiety of A- is a moiety: 




wherein all symbols are of the same meanings as defined in claim 14; 2° is a C^.g alkylene which may contain -O* 
or -S*; Ar 2 - i$ an optionally substituted phenyl group. 

35 

25. A compound according to claim 24, wherein Z* is -0-CH 2 - or -CHz*. 

26. A compound according to claim 13, wherein the moiety of A-is a moiety: 



40 



45 



0 




I 



so 

wherein all symbols are of the same meaning as denned In claim 1 4; Z 4 is a alkylene which maty contain -O- 
or -S-; Ar 2 * is an optionally substituted phenyl group. 

55 27. A compound according to claim 26, wherein Z fl is -0*CH 2 - or -CHy . 
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28. A compound according to claim 13 of the formula: 



5 



10 



15 



20 





•R 1 

■Z‘Y~V CO-Ar* 



25 wherein n is 0 to 3, the other symbols are of the same meanings as defined in claim 1 3. 
29. A compound according to claim 28, wherein n is 1 to 3. 

30l A compound according to claim 28 of the formula: 

30 



0 




40 

wherein all symbols are of the same meaning as defined In claim 13. 

31. A compound according to claim 28, wherein Ar 2 - is an optionally substituted phenyl group. 

45 

32. A compound according to claim 31 , wherein the optionally substituted phenyl group is a phenyl group which may 
be substituted by 1 to 5 substituents selected from the groi*> consisting of a Ci.$ alkyl, halogano-C^ alkyl, Cve 
alkoxy, hatogeno-C V6 alkoxy, alkyltWo, hato-C t -6 alkylthlo. halogen, amino, mono- or d*C,. 6 alkytamino. Ci. 6 
acylanruno, alkyl-carbonyl, C^ 0 aryl-cartxmyl, C7.14 aralkyl-carbonyl, C^g attoxy-cartoonyl, Ci.g acytoxy, car- 

so bamoykwy, mono- or di-C^g alkylcarbamoyloxy, cyano, nitro, carbamoyl and mono- or di-Ci.g alkylcarbamoyl. 

33 . a compound according to claim 28. wherein Ar 2 - is an optionally substituted piporfdino or piporazino group. 
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34. A compound according to claim 28. wherein the moiety of Ar 2 - is a moiety: 



5 



R a 



ro 

wherein R fl Is a substituent group. 



35. A compound according to claim 34. wherein R a is a halogen, Cve alkyl, hato-C^g alkyl. Ci.g afcoxy or halo-Ci-s 
alkoxy. 

15 

36. A compound according to claim 35. wherein Z* Is -0-CH 2 -. 

37. A compound according to claim 36. wherein R 1 Is methyl group. 

20 38. A compound according to claim 13 of the formula: 




wherein n is 0 to 3, the other symbols are of the same meanings as defined in claim 13. 

40 39. A compound accordmg to claim 38. wherein Ar 2 - is an optionally substituted phenyl group. 

40. A compound according to claim 39. wherein the optionally substituted phenyl group is a phenyl group which may 
be substituted by 1 to 5 substituents selected from lha group consisting of a halogen, C-i.g alkyl, halo-df.g alkyl, C v 
6 alkoxy, hato-C^g alkoxy, C 16 alkytthio, halo-C^ alkytthia amino, mono- or di-C ,. 6 aikylarruno, C^.g acylamina 

45 Ci.e alkyl-carbonyl. Cg-io aryl -carbonyl. C 7.14 aralkyl-carbonyl. C^g alkoxy-carbonyl. C-i.g acyloxy. carbamoyloxy, 
mono- or di-C^g alkylcarbamoyloxy, cyano, nilro, carbamoyl and mono- or di-Ci. G alkyl-carbamoyl. 

41. A compound according to claim 38. wherein Ar 2 - is an optionally substituted piperldino or piperazine grot*). 



sc 
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42. A oonpound according to claim 38. wherein the moiety of Ar 2 - is a moiety: 

O r - 



to 

wherein R? is a substituent group. 

43. A compound according to claim 42. wherein R a ts a halogen. Ci. s alkyl, halo-Ci.g alkyl. Cvg afhoxy or halo-Ci -6 
alkoxy. 

ts 

44. a compound according to daim 38. wherein Z* is -CH^. 

45. A compound according to daim 38, wherein n is 1 . 

20 46. A compound according to daim 1 of the forrmia: 




30 wherein Ar 3 is a ring; W is a bond, a carbonyl or a divalent aliphatic hydrocarbon group which may contain - 
NR 3 - (R 3 is a hydrogen or Cj .6 alkyl group), -O- or -S-;T is an optionally substituted amino group, and the other 
symbols are of the same meanings as defined in claim 1 . 

47. A compound accenting to daim 46, T is a piperkfno. piperazino or morphoGno which may be substituted by 1 to 3 
35 substituents selected from the group consisting of a halogen, 0^6 *lkyl< ^ 2 -e alkenyl, C 2.6 alkynyi, C 3.6 cydoalkyf, 

carboxyl, hydroxyl, cyano, nitro, sulfa phosphona cxa C r6 alkoxy. C^a alkytenedioxy. C 6 .io aryloxy, C 7 _ 14 aralky- 
loxy, mercapto, alkylthio. C 6 .io aryltNa C 704 aralkytthio, carbamoyl, mono- or di-C^ alkytcaibamoyl, amino, 
mono- or di-Ct.e alkytamfno, pyrrolidino, piperidino, piperazlno, morphollno, mono- or di-Cj.M aralkytarrfno, C 6 . 10 
aryt. C 7 _ u aralkyl. formyl, Cj.e alkyl-carbonyl, C 6. 10 aryl-carbonyl. C t . e atkoxy-carbonyl, acylaxy. aromatichet- 
40 erocyclic and aromatic heterocyclic thicx 

48. A compound according to daim 46, wherein W Is a bond, carbonyl, or -0-(CH £ ) 1 _a-. 



45 



so 



55 



142 



42540719. MAX 




EP 0 733 633 A1 



49. a compound according to daim 46. wherein the moiety of A-is a moiety: 





wherein all symbols are of the same meanings as defined in daim 14. 

x* 30. A compound according to daim 46, wherein Z Is a divalent aliphatic hydrocarbon group which may contain 
O- or -S-. 

51 . A compound according to claim 46, wherein the moiety of Ar® is a moiety: 



-o --o 

40 



52. A compound according to claim 1 of the formula: 

45 D-Alk-E-Ar 1 -CO-Ai a 

wherein ring D is an optionally substituted quinazoBn-5-one, pyrido[l .2-a]pyrimidin-4-one, imidazo[1 ,2-a^yrimidirv 
5-one, thiazoiola.Z-alpyrimidIn-S-one, oxazoto[3,2-a]pyrtnWln-5-ono or pyridop ,2-a]pyrl mWln-4-one, which ray be 
partially reduced; Aik is C1.3 alkytene; E is a bond. -S-. -O-, -NR-, -S-CH2-, -O-CHz- or -NR-CH 2 - (R is hydrogen, 
so C u6 alkyl or C 2 . 6 alkenyl); the other symbols are of the same meanings as defined in daim 1 

53. 1 -{4-(4-Chlorcben2oyl)benzyQ-6 > 7,8,9-tetrahydroimidazo|2 t 1 4>Jquinazofin*5(1 H) -one, or a salt thereof 

54. 3*Me4hyl-2-[4-(4-trifluoromethylbenzoyl)b8nzyloxy]-6.7.8,9-tetrahydro-4H-pyrido[1 ,2-a]pyrimidin-4-one. or a salt 
65 thereof. 

55. 7-[4-(4-Metho«ybenzoyl)beruyloxy]-8-methyP2,3-dihydro-5H-thia2ola(1.2-alpyrimidin-5-one, or a sah thereof 

56. A process for producing a compound of claim 1 , which comprises reacting 
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a) A-\*. or a salt thereof with Y-Ar'-CO-Ar 2 . or a salt thereof. 

b) A. or a salt thereof with X-Z-Ar 1 -CO-Ar 2 , or a salt thereof, 

c) A-X, or a salt thereof with HZ-Ar'-COAr 2 , or a salt thereof, 

d) A a . or a salt thereof with A^Z-Ar 1 -CO-Ar 2 , or a salt thereof or 

5 e) A-Z-Ar 1 . or a sett thereof with X-CO-Ar 2 , or a salt thereof. 

wherein Y and Y° react to farm a divalent group represented by Z in claim 1 ; A 4 and A b are, taken together, an 
optionally substituted condensed pyridazinone or condensed pyrlmidinone represented by A; X Is a reactive group 
and the other symbols are defined as in claim 1 . 

JO 

57. A composition comprising compound according to claim 1 . 

58. Method for treating a tumor in mammals which comprises administrating to a subject in need an effective amound 
of a compound according to claim 1 . 

J 5 

59. Use of a compound according to claim 1 for the manufacture of a medicament for the treatment of a tumor. 
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